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EXECUTIVE SUMMARY

E.1 PURPOSE AND OBJECTIVE OF REPORT

This Site Inspection (Sl) Report summarizes the field investigative activities and data, and the results of
the geophysical survey and analytical activities for Site 21, Building 1517 Landfill, located within Naval
Station Great Lakes (NS Great Lakes) in Great Lakes, Hllinois The chemical data for Site 21 (groundwater

and soil) were used to conduct a Human Health Risk Assessment (HHRA).

The Sl was com'pleted in two phases. A geophysical survey was completed prior to Phase | of the Sl in
an attempt tb determine the edges of suspected disposal areas related to the former ravines; this
information was used to guide the subsequent media sampling efforts. Phase | of the Sl fieldwork was
conducted in September 2002 and consisted of the drilling of soil borings, and the collection and
laboratory analysis of soil samples. Phase Il of the Si fieldwork was conducted in November 2009 and
consisted of the installation of permanent groundwater monitoring wells, collection and laboratory analysis

of groundwater samples, and surveying of the groundwater monitoring wells.

Site 21 has contractually been identified as “Site 21 — Building 1517 Landfill.” This identification of the
site as a landfill was based on_{he presumption that drainage ravines were historically filled with soil and
waste in the process of developing the site for use, similar to what occurred on the adjacent Site 9.
However, investigation of the site has showed no evidence of landfilling. Therefore, in order to eliminate
the misconception that waste has been placed at the site, its name will be changed to remove the term
“landfill” and to more appropriately describe the project area. For the purpose of this report, Site 21 will
be identified as “Site 21 — Buildings 1517/1506 Area.”

E.2 INVESTIGATION OBJECTIVES

Data collected during the Sl were used to meet the following 6bjectives:

e Determine the nature of fill material(s) that were used at Site 21, and identify human health risks

that may be associated with this material.

» Determine if concentrations of volatile organic compounds (VOCs), semivolatie organic
compounds (SVOCs), inorganics, pesticides/herbicides, polychlorinated biphenylé (PCBs), and
dioxins/furans are present within soil and groundwater at Site 21, and if they exceed regulatory

screening levels.
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o Prepare a Sl Report for submittal to the lllinois Environmental Protection Agency (lllinois EPA).

E.3 HISTORICAL INFORMATION

Site 21 is located in the northern portion of Naval Station Great Lakes, and is approximately 7 acres. Site
21 contains several buildings and parking lots, and is almost entirely covered with buildings and
pavement. Building 1517, located on Site 21, is used for equipment storage, and was historically
associated with the salvage operations at Naval Station Great Lakes. A storage building is located south
of Building 1517 and is used by the paint, electrical, etc. shops. A temporary hazardous waste storage
area is also located next to Building 1517 at the southwest corner. Building 1506, which sits in the
northwestern portion of Site 21, was built in 1993, and houses offices along with the garage and erIing

station for base support and government vehicles.

As a result of the historical practices at Naval Station Great Lakes, there may be soil and groundwater
contamination at Site 21. The area north of Building 1517 may have been used 1o store waste or scrap
material on concrete pads next to rail spuré from the 1930s to 1940s. These materials may have been
hauled away by railcar, or the waste materials may have been sent to an incinerator, which was located in
the northwest portion of the site until 1964. Prior to 1950 untit the 1960s or 1970s, the site was used as a
coal stockpile area, which covered most of Site 21 north of Building 1517. Two nearby sites may have
affected Site 21: the underground-storage tank (UST) Site 5, northwest of Site 21, where Leaking
Underground Storage Tanks (LUSTs) were present that were likely used for oil or fuel storage; and Site
5, the Transformer Storage Boneyard, south of Site 21, that was the primary storage area for out-of-

service transformers from 1945 to 1985. Elevated concentrations of PCBs have been detected at Site 5.

Prior to this Sl, no environmental sampling involving chemical data analysis had been conducted to
specifically define environmental conditions at Site 21. Monitoring wells and soil borings were installed in
the westernmost corner of the Site as part of an investigation of leaking storage tanks on an adjacent
point of entry. Other types of subsurface investigations have provided information about the site. Soll
borings drilled prior to the construction of Building 1506 over a large portion of the northern and western
sections of Site 21 indicated the presence of thin zones of fill in that area of the site; however no buried
waste or debris was found. In addition, a geophysical survey performed by Tetra Tech NUS, Inc. (Tetra
Tech) prior to this Sl indicated that there could potentially be fill or waste and debris in the southeastern

corner of the site, but none was encountered in the soil borings.
E.4 SITE-SPECIFIC GEOLOGY

The surface of Site 21 is covered primarily with buildings and pavement, except for the northwestern and

southeastern corners where there are grassy areas, and the northeastern corner where there is a
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soil/gravel-covered area. With the exception of the southwestern portion of the site, most of the site has a
layer of fill material below the asphait/grassy top to a depth of 1 to 5 feet below ground surface (bgs).
There was no evidence of waste placement or “landfilling” encountered in the investigation of the site.
Typically this fill is a sand, gravelly sand, and/or silty sand with areas of coal, ash, slag, brick fragments,
etc. Below this fill material is a natural clay/silt unit that is common in the Great Lakes area, which was

observed to 28 feet bgs during this Sl.

Laboratory sieve analysis of one sample location at Site 21 and three sample locations at Site 9 (adjacent
site) indicates that the Unified Soil Classification System description of the soil encountered during the
investigation ranges from SP/SM (sandy silt) near the surface to SM (silty sand), SM/SC (silty, clayey

sand), and ML/CL (silt clay mix) in the subsurface soil.
E5 SITE-SPECIFIC HYDROGEOLOGY

The groundw.ater level measurements from the six wells installed onsite show that the tbp of the shallow
aquifer ranges from approximately 1.35 to 6.25 feet bgs, and is composed primarily of a silty clay unit.
The flow direction of groundwater onsite is typically in the southeast direction. Slug aquifer tests were
completed on four wells at Site 21: NTC21-MW-01, NTC21-MW-02, NTC21-MW-05, and NTC21-MW-06.
Hydraulic conductivity (K) values calculated for the wells ranged from 1.73 x10® cm/sec to 8.75 x 10™

cm/sec, and averaged 6.97 x 10 cm/sec.
E.6 RELATED REMEDIATION AND INVESTIGATION

In April 2010, TolTest, Inc. under subcontract to Naval Facilities Engineering Command (NAVFAC),
completed closure of a former UST site located at Naval Station Great Lakes, Building 1600A. Building
1600A is located due west of Building 1506 across Spauling Street and the adjacent railroad tracks. It is
approximately 200 feet west of the Site 21 | western boundary. As part of the closure, TolTest removed
tanks and soil, and installed, operated, and monitored a biosparge system to treat a groundwater plume.
The groundwater plume was identified as extending east approximately 250 feet from the source and
onto the northwest corner of Site 21. As part of closure activities, groundwater samples were collected
from 8 existing monitoring wells in March 2008 and soil samples were collected from 11 locations in
December 2008. Two of the well locations (MW-5 and MW-6) and three of the soil sampling locations
(SB09, SB10, and SB11) were situated in the northwest portion of Site 21. All of the groundwater
samples, including those collected from MW-.5 and MW-6 in March 2008, were below the groundwater
remediation objectives (GROs). Additionally, all of the soil samples collected met the soil remediation
objectives (SROs) while taking into account the background values, with the exception of the sample from
SB10.
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E.7 SI FIELD ACTIVITIES

A geophysical survey was performed using an electromagnetic (EM) instrument, Geonics EM31-MK2.
The objective of the geophysical survey work was to identify areas that may contain buried waste or other

subsurface anomalies. This information was then used to guide subsequent media sampling efforts.

Twenty-two test borings were performed at Site 21 using direct puéh technobgy (DPT) drilling. Surface
soil samples were collected at each of the test boring locations for laboratory analysis. Because most of
the site surface is asphalt/pavement, soil samples were collected immediately below the pavement and
taken directly from the acetate liner advanced by the DPT. One surface soil sample was collected for
laboratory analysis from each DPT soil boring location at a depth of 0.5 to 1.0 foot bgs (the first 6 inches

below asphait).

Subsurface soil samples were collected at each of the 22 test boring locations for laboratory analysis.
With the exception of soil borings in the northwest corner where the DPT rig hit shallow refusal, one
“subsurface soil sample was collected from each DPT soil boring for laboratory analyses. Surf.ace and
subsurface soil samples were screened with a photoionization detector (PID) or X-ray Fluorescence
(XRF). Samples were collected in locations where staining or odors were observed, or where elevated
PID or XRF readings occurred. If there were no elevated readings, and no staining or odors were

observed, soil samples were collected from the interval directly above the groundwater table.

Permanent monitoring wells (NTC21-MW-01 through NTC21-MW-08) were installed in six locations at
Site 21 to investigate the first water bearing (shallow groundwater) zone. Monitoring wells were installed
to allow for the collection of groundwater samplés for laboratory analysis to determine the presence of
groundwater contamination, and to determine the depth to groundwater. After monitoring wells were

installed and sampled, slug tests were conducted to determine groundwater aquifer characteristics.

E.8 SIRESULTS

Surface soil, subsurface soil, and groundwater analytical results were compared to regulatory screening
criteria provided by the lllinois Tiered Approach to Corrective Action Objectives (TACO), lllinois Non-
TACO, and United States Environmental Protection Agency (USEPA). Analytical results were compared
against both the minimum regulatory screening values, which are primarily based on conservative
residential exposure scenarios, and the applicable lilinois TACO Residential and Industrial criteria that
address only ingestion and inhalation exposure routes. The results of the comparisons against the TACO
Ingestion and Inhalation Remediation Objectives for Residential and Industrial recipients for surface soll,

subsurface soil and groundwater are summarized below.
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Surface Soil Results

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, lead, and manganese were detected at concentrations

above TACO Ingestion Remediation Objectives (Residential and/or Industrial).

Benzo(a)anthracene was detected at concentrations that exceed TACO Ingestion Residential (900 ug/kg)
and/or Industrial {8,000 ug/kg) Remediation Objectives in samples collected from NTC21-SB-01, NTC21-
SB-03, NTC21-SB-07, NTC21-SB-11, and NTC21-SB-21.

Benzo(a)pyrene was detected at concentrations that exceed TACO Ingestion Residential (90 ug/kg)
and/or Industrial (800 ug/kg) Soil Remediation Objectives in samples collected from NTC21-SB-01
through NTC21-SB-03, NTC21-SB-05, NTC21-SB-07 through NTC21-SB-12, NTC21-SB-14, and NTC21-
SB-17 through NTC21-SB-22. |

Benzo(b)flouranthene was detected at concentrations that exceed TACO Ingestion Residential (900
ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in samples collected from NTC21-SB-
01, NTC21-SB-03, NTC21-SB-07, NTC21-SB-08, NTC21-SB-10, NTC21-SB-11, NTC21-8SB-17, and
NTC21-SB-21. '

Benzo(k)fluoranthene was detected at a concentration of 21,000 ug/kg (estimated) in soil sample NTC21-
SB21-S0-0001, located slightly south of Building 1517. This concentration exceeded the TACO
Residential Ingestion Soil Remediation Objective value of 9,000 ug/kg.

Dibenzo(a,h)anthracene was detected at concentrations that exceed TACO Ingestion Residential (90
ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-
SB-01, NTC21-SB-03, NTC21-SB-08, NTC21-5B-10, NTC21-8B-11, NTC21-SB-17, and NTC21-5B-21.

Lead was detected at concentrationvs that exceed TACO Residential Ingestion (400 mg/kg) Soil
Remediation Objectives in samples collected from NTC21-SB-10 and NTC21-SB-13.

Manganese was detected at a concentration of 2,420 J mg/kg in soil sample NTC215B-14, located

directly north of Building 1517. This concentration exceeded the TACO Residential Ingestion Soil
Remediation Objective value of 1,600 mg/kg.
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Subsurface Soil Results

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and manganese were detected at concentrations above

TACO Ingestion Remediation Objectives {(Residential and/or Industrial).

Benzo(a)anthracene was detected at concentrations that exceed TACO Ingestion Residential (900 ug/kg)
and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in samples collected from NTC21-5B-02,
NTC21-SB-03, and NTC21-SB-07.

Benzo(a)pyrene was detected at concentrations that exceed TACO Ingestion Residential (90 ug/kg)
and/or Industrial (800 ug/kg) Soil Remediation Objectives in samples collected from NTC21-8SB-02,
NTC21-SB-03, NTC21-SB-05 through NTC21-SB-09, NTC21-SB-11, NTC21-SB-12, and NTC21-SB-22.

Benzo(b)flouranthene was detected at concentrations that exceed TACO Ingestion Residential (900
ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in samples collected from NTC21-SB-
02, NTC21-8B-03, NTC21-SB-07, NTC21-SB-08, and NTC21-SB-12.

Benzo(k)fluoranthene was detected at a concentration of 14,000 ug/kg in soil sample NTC21-5SB-03,
located in the northwest corner of the site, which is the former location of the incinerator. This

concentration exceeded the TACO Residential Ingestion Soil Remediation Objective value of 9,000 ug/kg.

Dibenzo(a,h)anthracene was detected at concentrations that exceed TACO Ingestion Residential (90
ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives in samples collected from NTC21-SB-02,
NTC21-SB-03, NTC21-SB-08, and NTC21-SB-12.

Indeno(1,2,3-cd)pyrene was detected at concentrations that exceed TACO Ingestion Residential (900
ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in samples collected from NTC21-5B-
08 and NTC21-SB-07.

Manganese was detected at a concentration of 1,690 mg/kg in soil sample NTC21-SB-09-S0O-0204,

located southeast of Building 1517. This concentration exceeded the TACO Residential Ingestion Soil

Remediation Objective value of 1,600 mg/kg.
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Groundwater Results

Pentachlorophenol, iron, and manganese were detected at concentrations above TACO Class |

Groundwater criteria.

Pentachlorophenol was detected in ohe_sample collected from NTC21-MW-01 at a concentration [7.8
(estimated) ug/L] exceeding TACO Class | Groundwater criteria (1.0 ug/L). Monitoring well NTC21-MW-

01 is located in the northwest corner of the site, which is the former location of the incinerator.

Iron was detected in one sample coilected from NTC21-MW-02 at a concentration (34,000 ug/L)
exceeding TACO Class | Groundwater criteria (5,000 ug/L). Monitoring well NTC21-MW-02 is located
north of Building 7801. '

Manganese was detected at concentrations that exceed TACO Class | Groundwater criteria (150 ug/L) in
groundwater samples collected from NTC21-MW-02 through NTC21-MW-05.

E.9 HUMAN HEALTH RISK ASSESSMENT

A baseline HHRA was performed to characterize and quantify potential health risks at Site 21. The
objective of the HHRA was to determine whether detected concentrations of chemicals within the study
area pose a significant threat to potential human receptors under current and/or future land use. The
HHRA for Site 21 ‘ i_s based on chemical data for surface soil, subsurface soil, and groundwater obta‘ined
from the SI. The potential risks to human receptors are estimated based on the assumption that no

actions will be taken to control contaminant releases.

Based on the non-cancer and cancer evaluations, the following contaminants with non-cancer hazard
quotients (HQs) greater than 1.0 or with cancer risks greater than 1x10™ were identified as chemicals of

concern (COCs):

e c-Polynuclear aromatic hydrocarbons (PAHSs), arsenic, and iron for residential exposure to’
surface soil.
* Arsenic, iron, cobalt, and c-PAHSs for residential exposure to subsurface soil.

+ Inhalation of manganese in subsurface and surface soil by construction workers.

If the domestic use of groundwater is taken into consideration, based on the non-cancer and cancer
evaluations, the following contaminants with non-cancer HQs greater than 1.0 or with cancer risks greater
than 1x10™ were identified as COCs: arsenic, cobalt, iron, manganese, pentachlorophenol, and dioxins for

residential exposure to groundwater. However, direct exposure to groundwater at Site 21 is not expected
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to occur under current and/or future land uses because the facility and the area surrounding the facility
are supplied by public water, the facility has a groundwater use restriction in place, and there are no

drinking water wells located downgradient of the site.

When the maximum concentrations of the inorganic compounds detected at Site 21 in surface soil were
compared to background data established for use by the lllinois EPA, no inorganics were found to be
below background, based on maximum concentrations. However, if the overall averages of detected
inorganics were compared to the background data set, aluminum, antimony, arsenic, barium, cobalt, iron,
manganese, and vanadium were below the background values. This indicates that it is possible that

these inorganic compounds at Site 21 could be background constituents.

Carcinogenic risks were calculated using the highest concentrations of ¢c-PAHs encountered at the site.
These occurred for subsurface and surface soil at sampling locations NTC21-SB-03 and SB-21,
respectively. Concentrations of c-PAHSs at these two locations were relatively high compared to the results
obtained from all of the other sampling location across Site 21. Therefore, theoretical excess lifetime
cancer risks are likely overestimated given the application of the maximum detected soil concentration of
benzo(a)pyrene (BaP) equivalents as the exposure point concentration (EPC). Inclusion of such high
outlier maximum concentrations also will yield the calculation of relatively high mean and 95 percent
upper confidence limit (UCL) of the mean concentrations, potentially resulting in an overestimation of

risks for scenarios that use statistical values as EPCs.

E.10 RECOMMENDATIONS
Soil

Recommendations for soit will be provided in final document.

Groundwater

Recommendations for groundwater will be provided in final document.
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1.0 INTRODUCTION AND PURPOSE

Tetra Tech NUS, Inc..(Tetra Tech) was contracted by the Department of the Navy, Naval Facilities
Engineering Command . Midwest (NAVFAC MW) to perform a Site Inspection (Sl), and associated
reporting for Site 21, located within Naval Station Great Lakes (NS Great Lakes) in Great Lakes, lllinois.
Figures 1-1 and 1-2 show the general location of Naval Station Great Lakes and the location of Site 21.
This work was performed under Contract Task Order (CTO) No. C064 under the Comprehensive Long-
term Environmental Action Navy (CLEAN) Contract No. N62472-03-0057. This SI report presents the
results of investigative, sampling, and analytical activities conducted in accordance with the Uniform
Federa! Policy — Sampling and Analysis Plan (UFP-SAP) (Tetra Téch, 2009).

Site 21 has contractually been identified as “Site 21 — Building 1517 Landfill.” This identification of the
site as a landfill was based on the presumption that drainage ravines were historically filled with soil and
waste in the process of developing the site for use, similar to what occurred on the adjacent Site 9.
However, investigation of the site has showed no evidence of landfilling. Therefore, in order to eliminate
the misconception that waste has been placed at this site, its name will be changed to remove the term

“landfill” and to more appropriately describe the project area. For the purpose of this report, Site 21 will

~ be identified as “Site 21 — Buildings 1517/1506 Area.”

1.1 PROJECT OVERVIEW

A Sl was conducted to determine the presence or absence of contaminated soil and groundwater, and to
determine through a screening analysis whether any chemical concentrations found to be present are
greater than acceptable risk-based human health screening levels. The S| was completed in two phases.
Initially, a geophysical survey was completed in September 2008 to determine the edges of the suspected
disposal area; this information was then used to guide the subsequent subsurface investigation and
media sampling efforts. Phase | of the Sl occurred in September 2009 and consisted of the drilling of soll
borings, and collection and laboratory analysis of soil samples. Phase Il of the Sl took place in November
2009 and consisted of the installation of permanent groundwater monitoring wells, collection and
laboratory analysis of groundwater samples, and land surveying of sample locations. The results from the

geophysical survey and soil and groundwater investigation are provided in this report.

1.2 INVESTIGATION OBJECTIVES

Data collected during the Sl were used to meet the following objectives:
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e Determine the nature of fill material(s) that were used at Site 21, and identify human health risks

that may be associated with this material.

« Determine if concentrations of volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), inorganics, pesticides/herbicides, polychlorinated biphenyls (PCBs), and
dioxins/furans are present within soil and groundwater at Site 21, and if they exceed regulat‘ory

screening levels.

+ Prepare a Sl Report for submittal to the Hlinois Environmental Protection Agency (lllinois EPA).

1.3 REPORT ORGANIZATION

The purpose of this Sl report is to present the results of the Sl activities that Tetra Tech conducted at Site
21 in September 2008 and September and November 2009.

Section 1.0 presents the purpose of this report; Section 2.0 summarizes background information and
physical characteristics for Site 21. Section 3.0 presents the Sl activities performed at Site 21. Section
4.0 presents the Sl results. Section 5.0 presents the Human Health Risk Assessment. Section 6.0
presents the conclusions and recommendations. Appendices that support this report include the

following:

.. Appendix A — Historical Drawings and Photographs
. Appendix B — Field Forms
. Appendix C —Waste Profiles
. Appendix D — Data Validation Repbrts
. Appendix E — Survey Report
. Appendix F - Anélytical Results
. Appendix G — Human Health Risk Assessment Supporting Data
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2.0 PROJECT BACKGROUND AND PHYSICAL SETTING

The following sections provide a brief description of the project background and physical setting along
with a summary of previous relevant investigations completed at Site 21. Figures 1-1 and 1-2 show the
general location of Naval Station Great Lakes and the location of Site 21. Figure 2-1 shows the layout of
Site 21.

21 FACILITY LOCATION AND DESCRIPTION

Naval Station Great Lakes is located in Lake County, lllinois, along the shore of Lake Michigan. It is
bounded on the north by the City bf North Chicago, on the south by the Veterans Administration Hospital
and Shore Acres Golf Course and Country Club, on the east by Lake Michigan, and on the west by
U.S. Route 41 (Skokie Highway). ’

2.2 FACILITY ENVIRONMENTAL SETTING

Naval Station Great Lakes covers 1,202 acres of Lake County, lllinois. Lake County is located in
northeastern lllinois, north of the City of Chicago, and comprises 24 miles of Lake Michigan shoreline.
Lake County extends from the Wisconsin border south to Cook County, and from Lake Michigan west to
McHenry County. Lake County is divided into 18 townships, 52 incorporated cities and villages, and 18

unincorporated cities and villages.

There are numerous lakeside communities in Lake County. The most recent 2000 United States Census
Bureau data estimate the county’s population at 617,975. During the 1950s and 1960s, population
growth occurred primarily in the lakefront communities; but, by the 1980s and 1990s, population growth
occurred north and west. Currently, most of Lake County’s population lives in the 52 incorporated cities

and villages.

Current land uses in Lake County include agricultural, industrial, and residential. Farmland and lake
resorts characterize the western portions of the county; and industrial, urban, and suburban areas are
situated along the 24 miles of Lake Michigan shoreline to the east. There are also three state parks in

Lake County.

Naval Station Great Lakes administers base operations and provides facilities and related support to
training activities (including the Navy's only boot camp) and a variety of other military commands located
on base. The land surrounding Naval Station Great Lakes currently has a variety of uses. Along the

northern boundary of the base are the most highly urbanized and industrial areas. Much of the land

2-1



REVISION 1

FEBRUARY 2011

beyond the northwestern site boundary comprises unincorporated lands of Lake County, and is vacant

except for scattered retail and residential properties. Adjacent to the western boundary are primarily

industrial properties, and along the southern boundary is a mixture of public open space and residential
land (Tetra Tech, 2007).

2.2.1 Physiography and Topography

The gently rolling topography of Lake County, lllinois, is the result of glaciation. The most prominent
topographic features are glacial moraines and other unconsolidated glacial deposits that cover most of
Naval Stétion Great Lakes. The terrain of Naval Station Great Lakes consists of relatively flat glacial drift
deposits bordered by steep lake-facing bluffs cut with vertical sloping ravines. The unconsolidated glacial

material that comprises the bluff faces and ravine walls is under continual erosion.

The topography of Lake County creates poorly defined drainage patterns consisting of swales that enter
depressions and marshes. Most of Naval Station Great Lakes is located on a plateau with elevations of
640 to 660 feet above mean sea level. Pettibone Creek, the eastern portion of Naval Station Great

Lakes, and the Lake Michigan shoreline are at an elevation of approximately 600 feet above sea level.

Intensive development has replaced most of the oak, hickory, maple, and other hardwood forests that
originally covered the area. Native woodlands occur primarily on the vertical sloped ravine of Pettibone
Creek and on the bluffs facing Lake Michigan. The forested areas of Naval Station Great Lakes are
vegetated with white and red cak, maple, European larch, white and Scotch pine trees, and shrubs
including raspberry and blackberry bushes. The principal mammals in the Naval Station Great Lakes
area include: groundhogs, raccoons, squirrels, opossum, rabbits, chipmunks, and deer (Tetra Tech,
2003). ’

2.2.2 Climate

The climate of Lake County, lllinois, is considered continental. Changes in temperature, humidity,
cloudiness, and wind direction occur frequently. The summer season is warm with few prolonged hot
periods. Although major droughts are infrequent, there are commonly long periods of dry weather during
the growing season. The area receives. approximately 34 inches of rain per year, with 63 percent
occurring between April and September. The average seasonal snowfall range is 37.2 to 41.1 inches.
The average temperature is 58 degrees Fahrenheit; the winter months normally have temperatures below

freezing.
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223 Soil

The soil of Lake County, lllinois, is classified into two groups: Morley-Beecher-Hennepin and Made Land
soil. Morley-Beecher-Hennepin soil consists primarily of loams and silt loams and is located on level to
very steep ravines. This soil is characterized as well- to poorly-drained, and has low to moderate
permeability. Made Land soil includes areas of manmade cuts and fills covered by roads and buildings.
This fill material includes a variety of soil and non-soil materials that have not been characterized. The
soil types that form the plateau where Naval Station Great Lakes is located include: Morley, Aptakisic,

Wauconda, Beecher, and silt loams (Tetra Tech, 2007).

2.2.4 Regional Geology

The geologic units encountered at Naval Station Great Lakes include aeolian and lacustrine deposits, and
unconsolidated glacial till overlying bedrock. The aeoclian material, the Richland Loess, covers the
Wadsworth and Equality Formations and ranges from 16 to 20 inches in thickness. This aeolian material
is much finer grained than the underlying Formation. These wind-blown materials of the Richland Loess

make up the current soil profile of Naval Station Great Lakes.

Unconsolidated glacial tills blanket Lake County. Several glacial moraine systems are present within the
county including the Valparaiso, Tinley, Zion City, and Lake Border systems. Naval Station Great Lakes
falls within the Lake Border moraine system. The glacial moraine system is composed of the Wadsworth
Formation, which constitutes the largest volume of surficial deposits overlying the bedrock and forms the
Highland Park Moraine that generally runs parallel to the Lake Michigan shoreline. The Wadsworth
Formation ranges from approximately 170 to 210 feet in thickness overlying the Silurian bedrock. This
-Formation is characterized as a till and is an unsorted mixture of sand, silt, and clay imbedded with
pebbles, cobbles, and boulders. Interstices between the coarser-grained sediments are typically filled
with fine, clay-sized particles resulting in low permeability. Generally, the Wadsworth till is clayey, with
thin and irregular lenses of sand or silty sand occurring over limited areas. The till has been further
subdivided into clayey and sandy phases according to the size of the dominant particles. Because clay
comprises up to 70 percent of the till at Naval Station Great Lakes, the clayey phase dominates in the

local area.
The Wadsworth Formation east of the Highland Park Moraine is generally covered by the Equality
Formation, which includes deposits of silt, clay, and sand. Sediments of this formation were deposited in

water trapped between the Highland Park Moraine and the former ice sheet.

Bedrock consists of Silurian Niagran and Alexandrian dolomite, the lowermost geclogic unit encountered

at Naval Station Great Lakes. The bedding is nearly horizontal to gently eastward, dipping in the vicinity
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of Naval Station Great Lakes. These Silurian units thicken from west to east in Lake County. The

interface between the bedrock surface and overlying till consists of 1 to 15 feet of broken bedrock

(dolomite), gravel, sand, and coarser material. This material appears to be bedrock debris ground from

the advancing glaciers of the Wisconsin Stage of glaciation during the Late Pleistocene epoch (Tetra
Tech, 2007).

2.25 Regional Hydrology

Naval Station Great Lakes is located within both the North Branch Chicago River Drainage Basin and
Lake Michigan North Drainage Basin. The divide between the basins is along Green Bay Road, which
runs north to south through the center of the base. Overland flow from precipitation that does not infilt'rate
into the ground flows into the Skokie River (located south of Naval Station Great Lakes) or Pettibone
Creek. The areas east of Green Bay Road drain into Lake Michigan through Pettibone Creek, and areas

west of Green Bay Road drain into the Skokie River. Site 21 is located in the Pettibone Creek watershed.

Pettibone Creek is a small creek consisting of the North and South Branches, each with a minor tributary
branch that flows through Naval Station Great Lakes and into Lake Michigan. Pettibone Creek flows
through well-defined ravines within Naval Station Great Lakes, and is characterized by moderately steep
stream bed gradients and banks with 30 to 60 percent slopes. The Pettibone Creek watershed, one of
five Lake Michigan watersheds in Lake County, lliinois, drains an area of 4.2 square miles. The

hydrology of the watershed is well established.

There is very little floodplain area along .Pettibone Creek because of the steeply sloped creek banks.
During precipitation events, runoff from overhead bridges and nearby streets adds to the volume of
Pettibone Creek. The North Branch of the creek has a short time of concentration (T¢), or time it takes for
a unit of water to run the watercourse. The T is short because the water source is primarily from an
urban area that has low infiltration rates and fast runoff rate.s during storms. As a result, Pettibone Creek

is susceptible to flash floods characterized by high channel velocities and great erosive potential.

The North Branch of Pettibone Creek, which ranges between 15 to 30 feet wide and several inches to
2 feet deep, is a perennial stream that originates'from three storm sewers at 22" Street, runs southeast
from the North Chicago area, and merges with the South Branch of Pettibone Creek. The North Branch,
on Naval Station Great Lakes property, measures approximately 3,600 feet long before it discharges to
the Boat Basin. An unnamed tributary flows into North Branch approximately 910 feet downstream of the

origin of North Branch.

Surface water in Pettibone Creek flows eastward into the Naval Station Great Lakes system, which

discharges into Lake Michigan. The lllinois State Water-Survey calculated the average flow of Pettibone
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Creek as less than 10 cubic feet per second (cfs) or 4,488 gallons per minute. This can greatly increase

during periods of precipitation (Tetra Tech, 2003).

2.2.6 Regional Hydrogeoloqy

Naval Station Great Lakes is' located within the Great Lakes Basin aquifer system for groundwater
storage. There are three major regional aquifer systems within the state of lilinois: the surficial aquifer
system which are aquifers of alluvial and glacial origin (found throughout the Great Lakes Basin); the
Silurian-Devonian aquifers (found in Wisconsin, Michigan, lliinois, Indiana, and Ohio); and the Cambrian-
Ordovician (found in Wisconsin, lllinois, and Indiana). The surficial aquifer system consists of
unconsolidated glacial and alluvial deposits {(mostly silt and pebbly clay) approximately 135 to 15‘5 feet.
thick that overlie the limestone bedrock throughout rﬁuch of the Great Lakes Basin. Unlike the surficial
aquifer, the Silurian-Devonian and Cambrian-Ordovician aquifers are capable of yielding substantial
quantities of water [United States Geological Survey (USGS), 2006].

The silt and pebbly clay in the surficial aquifer has insufficient permeability to allow free groundwater
movement. Water-bearing sand stringers do exist in this aquifer; however, these deposits, which would
characteristically be capable of transporting groundwater, are neither abundant nor extensive enough to

be considered favorable sources of groundwater (lllinois State Geological Survey, 1950).
23 SITE HISTORY

Site 21 is located in the northemn portion of Naval Station Great Lakes, and is approximately 7 acres. Site
21 contains several buildings and parking lots, and is almost entirely covered with buildings and
pavement. Building 1517, located on Site 21, is used for equipment storage, and was historically
associated with the salvage operations at Nabval Station Great Lakes. A storage building is located south
of Building 1517 and is used by thé paint, electrical, etc. shops. A temporary hazardous waste storage
area is also located next to Building 1517 at the southwest corner. Building 1506, which sits in the
northwestern portion of Site 21, was built in 1993, and houses offices along with the garage and fueling

station for base support and government vehicles.

As a result of the historical practices at Naval Station Great Lakes, there may be soil and groundwater
~ contamination at Site 21. The area north of Building 1517 may have been used to store waste or scrap
material on concrete pads next to rail spurs from the 1930s to 1940s. These materials may have been
hauled away by railcar, or the waste materials may have been sent to an incinerator, which was located in
the northwest portion of the site until 1964. Prior to 1950 until the 1960s or 1970s, the site was used as a
coal stockpile area, which covered most of Site 21 north of Building 1517. Two nearby sites may also
have affected Site 21: the underground-storage tank (UST) at Building 1600A, northwest of Site 21,
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where Leaking Underground Storage Tanks (LUSTs) were present that were likely used for oil or fuel
storage; and Site 5, the Transformer Storage Boneyard, south of Site 21, that was the primary storage
area for out-of-service transformers from 1945 to 1985. Elevated levels of PCBs have been detected at

Site 5. Historical drawings and photographs of Site 21 are included in Appendix A.

Prior to this SI, no environmental sampling involving chemical data analysis had been conducted to
specifically define environmental conditions at Site 21. As discussed in Section 2.4, monitoring wells and
soil borings were installed in the northwestern corner of site as part of an investigation of leaking storage
tanks on an adjacent point of entry. Other types of subsurface investigations have provided geologic
information about the site. Soil borings drilled prior to the construction of Building 1506 over a. large
portion of the northern and western sections of Site 21 indicated the presence of thin zones of fill in that
area of the site; however, no buried waste or debris was found. In addition, a geophysical survey
performed by Tetra Tech prior to the subsurface investigation indicated that there could potentially be fill

or waste and debris in the southeastern corner of the site, but none was encountered in the soil borings.
2.4 RELATED REMEDIATION AND INVESTIGATION

In April 2010, TolTest, Inc. under subcontract to NAVFAC, completed closure of a former UST) site
located at Naval Station Great Lakes, Building 1600A. Building 1600A is located due west of Building
1506 across Spauling Street and the adjacent railroad tracks (Figure 1-2). It is approximately 200 feet
west of the Site 21 western boundary. As part of the closure, TolTest removed tanks and soil, and
installed, operated, and monitored a biosparge system to treat a groundwater plume. The groundwater
plume was identified as extending east approximately 250 feet from the source and onto the northwest
corner of Site 21. As part of closure activities, groundwater samples were collected from 8 existing
monitoring wells in March 2008 and soil sampies were collected from 11 locations in December 2008.
Two of the well locations (MW-5 and MW-6) and three of the soil sampling locations (SB09, SB10, and
SB11) were situated in the northwést portion of Site 21 (Figure 2-2). Although these soil borings and
wells where located within Site 21, t_hey were installed with the intended purpose of evaluating the Build

1600A release and remediation.

The cleanup objectives for groundwater for Building 1600A were per 35 lllinois Administrative Code (IAC)
Part 742, Appendix B, Table E: Tier 1 Groundwater Remediation Objectives (GROs) for the Groundwater
Component of the Groundwater Ingestion Route for Class | Groundwater. The cleanup objectives for soil
were 35 |IAC Part 742 Soil Remediation Objectives (SROs) for Residential Properties where the SROs are
the lowest or most conservative values from within all the listed exposure pathways in the lllinois EPA
Tiered Approach to Corrective Action Obijectives (TACO) regulations, while taking into account the

background values as provided in Table H of Appendix A of TACO for Residential Properties.
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All of the groundwater samples, including those collected from MW-5 and MW-6 in March 2008, were
below the GROs. Additionally, all of the soil samples collected met the SROs while taking into account
the background values, with the exception of the sémple from SB10. The soil sample from SB10 had five
organic compounds that were above the SROs and background values for Residential Properties. Since
the only impacted soil sample from the Building 1600A closure evaluation was collected from Site 21, the
Navy requested that the sample data be addressed as part of the Site 21 Installation Restoratioh Program
(IRP) investigation. Given the specifics of both these sites, and because the contamination identified at
the SB10 boring location was only slightly above the SROs, Illinois EPA agreed with the request.
Furthermore,'incorporation of the SB10 data into Site 21 would allow for a clean closure of the UST site
under the current TACO clean up objectives. However, because of the description of material
encountered in SB11 as being as being black with hydrocarbon odors and another notes black fill
material, coal, and slag within the boring, the State requested all relevant data, including that from SB11

and SB09, alsovbe considered in the Site 21 evaluation.
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3.0 SITE INSPECTION ACTIVITIES

The following subsections provide a detailed discussion of field activities that were conducted during the
course of the SI at Building 1517/1506 Area (Site 21) at Naval Station Great Lakes. Figures 1-1, 1-2, and
2-1 show the general location of Naval Station Great Lakes, the location of Site 21, and the layout of Site

21, respectively.

3.1 GENERAL DESCRIPTION AND INFORMATION

This SI was performed to determine the presence or absence of potentially contaminated soil and
groundwater based on historic activities at Site 21. With exc‘eptions as noted in Section 3.2, the work was
performed in accordance with the Site 21 UFP-SAP which was prepared by Tetra Tech.

Data collected were used to meet the following objectives:

 Determine the nature of fill material(s) that were used at Site 21, and identify human health risks

that may be associated with this material.

+ Determine if concentrations of VOCs, SVOCs, inorganics, pesticides/herbicides, PCBs, and
-dioxins/furans are present within soil and groundwater at Site 21 Landfill, and if they exceed

regulatory screening levels.
e Prepare a Sl Report for submittal to the Illinois EPA.

A geophysical survey was performed prior to the S| to help determine soil boring locations. The Si
consisted of advancing soil borings using Direct Push Technology (DPT), installing monitoring wells, a
professional survey, and collecting and analyzing soil and groundwater samples. Laboratory analyses of
soil and groundwater samples were obtained to confirm the presence or absence of contamination at Site
21. Table 3-1 describes the sampling rationale.

3.2 DEVIATIONS FROM THE WORK PLAN

There were two minor deviations from the project UFP-SAP (Tetra Tech, 2009) during the Sl at Site 21:

o At sample location NTC21-SB-01, the DPT rig could not drill past 4 to 5 feet below ground

- surface (bgs) because of refusal. It was decided that the subsurface sample at this location

3-1
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would be collected using a Hollow-Stem Auger (HSA) and split spoon sampler during the second

phase of work.

» The groundwater monitoring wells were surveyed for horizontal location and vertical elevation by
a registered surveyor. However, DPT soil borings were surveyed by global positioning system
(GPS) only. ‘
Field task modification request forms documenting these changes are in Appendix B-1.

3.3 GEOPHYSICAL SURVEY

The objective of the geophysical survey work was to identify areas that may contain buried waste. This
information was then used to guide subsequent media sampling efforts. The geophysical survey was
conducted on September 15, 2008.

3.3.1 Geophysical Survey Equipment

Tetra Tech performed the geophysical survey using a Geonics EM31-MK2. A ground penetrating radar
(GPR) survey was also planned and attempted; however, it was aborted after testing the subsurface

conditions and determining that the method could only be effective in surveying the top 2 feet bgs.

The Geonics EM31 is a frequency domain electromagnetic (EM) instrument. The EM31 generates a
primary EM field, and secondary EM fields are measured as a function of frequency allowing stark
differences in terrain conductivity to be differentiated. Two measurement components are typically
recorded: quadrature-phase (QP) and in-phase (IP). The QP component, also referred to as apparent
electrical conductivity, is sensitive to metal and non-metal components of the ground; and the IP
component is predominantly sensitiVe to metal. The instrument.can be operated in horizontal or vertical
dipole mode, which nominally takes bulk earth measurements of 9 or 18 feet, respectively. The actual
sampling depth depends on the conductivity of the subsurface, and the height of the instrument when
taking the measurement. The potential waste could create metallic and non-metallic anomalies
depending on the nature of the waste; however, if a relatively large quantity of soil fill is mixed with a
small quantity ot-waste, the EM31 may not be able to detect anomalous values because the instrument

measures a bulk response of the soil and its inclusions.

The EM31 was set to acquire data 4 times per second as the operator moved down the survey line, and
was operated in the vertical dipole mode (nominal 18-foot bulk measurement mode) with the 13-foot long

boom of the instrument oriented parallel to the survey line direction.
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GPR is another electromagnetic method where EM pulses are propagated into the ground, and the
reflections of this signal from materials with contrasting electrical properties are subsequently detected.
The system can be used to detect both metallic and non-metallic items, although non-metallic items and
deteriorated metallic items typically generate weaker or no reflections based on their electrical properties,
thereby making them harder to detect or not detectable. Conductive media at the surface (such as
standing water) and conductive subsurface media (such as clay) attenuate the GPR signal quickly,
thereby limiting signal penetration and the effective depth of exploration with the instrument. The GPR
system was used to trigger readings by survey wheel after it had been calibrated in the survey area. The
GPR was set up with an approximate 8- to 12-foot depth window based on an assumed velocity for the
GPR signal traveling through average soils. Actual GPR signal penetration (depth that the GPR signal
penetrated the ground surface) was less, and is estimated to have been generally about 2 feet. ltems
deeper than the GPR signal penetration could not be detected; hence, the survey was discontinued after
it was determined that the signal penetration would not be deep enough to accomplish' geophysical

objectives.

3.3.2 Geophysical Survey Activities

A survey grid (10-foot spaced marks) was established using tape measures in the survey areas (the
multicolored areas in Figures 3-1 through 3-3) to serve as a guide for conducting the geophysical survey
along 5-foot spaced parallel survey lines in one direction, where accessible. The selected 5-foot survey
line spacing for the project provided thorough survey coverage for detecting potential waste areas, as well

as for detecting individual targets that were the size of 55-gallon drums or larger.

The EM31 survey was performed with integrated differential global positioning system (DGPS) readings
recorded every 1 second in the survey area using a Trimble Ag114 GPS unit. Prior to field acquisition,
the equipment was set up accord‘ing to manufacturer's recommendations. Calibrations, operational -
checks, and other pertinent survey information were recorded in a field logbook. EM31 data acquired
every 0.25 seconds corresponded to measurements spaced about 1-foot apart, given the survey walking

pace with the instrument.

3.3.3 Geophysical Survey Results

The EM31 survey data, and the EM31 interpretation are overlain on top of a site aerial photograph in
Figure 3-3. Available subsurface utilities information from Navy inventory is also shown on this figure and
annotated in the legend. The color contour bars included with each of the color contour maps provide an

indication of the amplitude of the displayed color contours. The ahomaly response from a particular

3-3
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object is not unique, in that the depth of burial and lateral distance away from the geophysical instrument

(off-line distance) will affect the object’s response values.

Figures 3-1 and 3-2 show the EM31 QP and IP data in color contour maps, respectively. Figure 3-3is a
comprehensive interpretation of these contour maps displayed overtop of the IP data to sum the
geophysical survey results. EM31 data contouring was performed using Geosoft’'s Oasis monta;j software

(version 7.0).

Figure 3-1 shows the EM31 QP component d.ata. This component measures response from nearby
metal, although less so than the in-Phase component, and also measures the response from apparent
electrical conductivity created by non-metallic items (e.g., food waste, soil, and fill). Apparent conductivity
background readings appear to range from about 90 to 100 millisiemens per meter (mS/m),
corresponding to green to light green color contours. Anomalies are evident in blue and yellow to pink
color contours. Areas where the EM31 data were likely to be significantly interfered with by aboveground
features are not included in the interpretation as apparent anomalous conductivity areas. Whether
subsurface items of interest are present in these areas cannot be determined from the EM31 data.
Subsurface anomalies judged to be significant by the QP data also correspond to anomalies in the IP
data suggesting metal presence. These anomalies are consolidated and shown superimposed on the 1P

data on Figure 3-3.

Figure 3-2 shows the EM31 IP component data. This component measures the response from buried
and surface metal located near the instrument. The contour map on this figure shows apparent
‘background readings to be the light-green color contours corresponding to values of approximately 6
parts per thousand: (ppt). Buried metal concentrations are evident in the blue, and orange to pink color
contours. Two areas of possible buried metal that may represent waste areas are outlined from the
EM31 IP data south of the .building on Figure 3-3 using solid and dashed lines to delineate them. Dashed
lines are used where the edge of the anomaly could not be clearly determined based on other interfering
anomalies. Other anomalous responses in the IP data can be attributed to aboveground metallic
features. Whether subsurface items of interest are present in these areas cannot be determined from the
EM31 data. Three linear EM anomalies are interpreted as possible utilities on Figure 3-3, and are shown
by dashed lines on the figure. These anomalies where investigated as part of the soil sampling program,

however, no remarkable conditions were encountered.
3.4 SOIL SAMPLING

Historic information suggests that this site may have been used as a landfill. Additionally, there were

several coal stockpiles, an old rail spur, and an old incinerator previously located on the site; leaky
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storage tanks and reported PCB contamination at adjacent sites; and areas of anomalies detected by the
geophysical survey during the SI. Based on this information, it was determined that surface and
subsurface soil samples would be collected at DPT soil boring locations as part of this St as shown on

Figure 3-4. Soil boring logs are presented in Appendix B-2.

Soil samples were collected from September 26 to 29, 2009. One additional subsurface soil sample was
collected November 13, 2009. Prior to conducting driliing activities, TTL Associates, a licensed lllinois
driller subcontracted and overseen by Tetra Tech, obtained a Dig Permit from Joiht Utility Locating
Information for Excavators (JULIE) One-Call after identifying the areas where the intrusive activities would
occur. DPT drilling was conducted using a hydraulically-powered direct-push machine for lithologic
characterization of soils, collection of surface and subsurface soil samples, and to determine the depth to
the water table in and around Site 21. Each boring was logged continuously in an Electronic Data
Collection Application (eData) by an on-site geologist as the boring was being drilled. eData is web-
based software for the comprehensive planning, collection, management, and use of environmental data.
Air quality was monitored in and near each borehole using a photoionization detector (PID) during drilling

operations.

Both surface and subsurface samples were analyzed in the field using a calibrated X-ray Fluorescence
(XRF) detector and a PID. Details of the PID and XRF screening and sampling methodology are
discussed in Sections 3.4.1 and 3.4.2, respectively. VOC samples were collected directly from the
acetate sleeve immediately after PID screening. The remainder of the sample interval was placed in a
labeled plastic Ziplock (or equivalent) bag. Care was taken to not include any foreign matter (i.e.,
vegetation, rocks, debris) in the soil samples collected. In general, the samples were analyzed “as-is.”
The samples were manipulated Within the baggies to break up any larger soil fragments to produce a
relatively homogenous sample. The XRF and PID readings for each sample were recorded on a field log.
Each soil sample was then transferred into clean laboratory-supplied sample containers, immediately

labeled, and placed on ice in an insulated cooler to await shipment to the laboratory for analytical testing.

The soil samples collected for laboratory analysis were analyzed for Target Compound List (TCL) VOCs,
SVOCs, pesticides/herbicides, PCBs, and Target Analyte List (TAL) metals. Samples in which ash/cinder
were observed were also analyzed for dioxins/furans. This is because an incinerator was once present in
the northwestern corner of the site that could have produced ash and cinder containing dioxins/furans
which may have been used as fill on the site. In addition, one grain size sample was collected from the

interval directly above groundwater to assist in better understanding the subsurface soil.

Soil Sample Log Sheets are provided in Appendix B-3. The results of the soil sample analysis are

presented in Section 4.
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3.4.1 PID Screening

A PID was used to screen samples for the pfesence of VOCs. Upon sample retrieval, each soil core was
screened with a PID. Additionally, before the sample was collected, a headspace screening of the
sample was collected by sticking the tip of the PID into a small opening at the top of the plastic Zipldck
bag (or equivalent) containing the sample The PID was calibrated daily to 100 parts per million

isobutylene.

3.4.2 XRF Screening

XRF was used to field screen soil samples. This technique measures the fluorescence spectrum of
x-rays emitted when metal atoms are excited by an x-ray source. The energy of emitted x-rays reveals
the identity. of the metals in thé sample, and the i.ntensity of emitted x-rays is related to their
concentrations. Rapid, multi-element analysis can be performed by XRF. The target chemical of concern
(COC) was lead. An Innov-X XT400 was used to field screen the soil samples. The XRF instrument was

operated in accordance with the manufacturer’s instructions.
Soil samples were collected as described in Section 3.4, and analyzed in the plastic Ziplock (or
equivalent) bags. Each sample was scanned once to determine if lead was present at that interval. A

summary of the XRF field screening results is presented with the boring logs in Appendix B-2.

3.4.3 Surface Soil Sample Collection

Surface soil samples were collected for laboratory analysis at 22 locations at Site 21. Figure 3-4 shows
the locations of the surtace soil samples. Table 3-2 is a summary of the surface soil samples collected.

Because most of the site sun‘aée is aéphalt/pavement, soil samples were collected immediately below the
pavement and taken directly from the acetate liner advanced by the DPT. One surface soil sample was
collected for laboratory analysis from each DPT soil boring location at a depth of 0.5 to 1.0 foot bgs (the

first 6 inces below asphalt).

3.4.4 Subsurface Soil Sample Collection

Subsurface soil samples were| collected for laboratory analysis at 22 locations at Site 21. Table 3-2
contains a summary of the subsurface soil samples collected. With the exception of soil borings in the
northwest corner where the DPT rig hit shallow refusal, one subsurface soil sample was collected from

each DPT soil boring for laboratory analyses. Subsurface soil samples were collected in locations where
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staining or odors were observed, or where elevated PID or XRF readings occurred. If there were no
elevated readings, and no staining or odors were observed, soil samples were collected from the interval

directly above the groundwater table.

Soil borings were kept open for at-least a day to collect depth to groundwater measurements. Soil
borings were then filled with bentonite chips to the original surface level (aphalt or grass). Soil Sample -
Log Sheets are provided in Appendix B-3. The results of the subsurface soil sample analysis are

présented in Section 4.
3.5 MONITORING WELL INSTALLATION AND SAMPLING

Permanent monitoring wells (NTC21-MW-01 through NTC21-MW-06) were installed in six locations at
Site 21 to investigate the first water bearing (shallow groundwater} zone. Monitoring wells were installed
to allow for the collection of groundwater samples for laboratory analysis to determine the presence of
gfoundwater contamination, and to determine the depth to groundwater. After monitoring wells were

installed and sampled, slug tests were conducted to determine groundwater aquifer characteristics.

The following subsections discuss the permanent monitoring well drilling, installation, construction, and

sample collection.

3.5.1 Monitoring Well Drilling and Installation

Six monitoring wells were installed at Site 21 during this Si as shown on Figure 3-5. Table 3-3 provides a
summary of monitoring well construction information. The hollow-stem auger drilling technique was used
for monitoring well drilling operations. The depths of the monitoring wells ranged from 13 to 20 feet bgs.
Documentation of the soil lithology utilized information from the DPT subsurface soil sampling activities
described in section 3.4.4. The nomfnal diameter of the well borings was approximately 8 inches. Each
monitoring well was constructed of 2-inch inside diameter, Schedule 40 polyvinyl chloride (PVC),
flush-joint riser pipe; 10-foot-long flush-joint, factory-slotted, PVC well screen; and an end cap. Each
section of casing and screen was National Sanitation Foundation approved and met American Society for
Testing and Materials Standard A312-86a. The well screens had a slot size of 0.01 inch (10 slot) and

were supplied with a flush-joint bottom cap.

After the riser pipe and screens were in place, the annulus of the boring was backfilled with U.S. Standard
Sieve size No. 10-20 clean silica sand from the bottom of the boring, to a minimum of 2 feet above the top
of the well screen. Four and a quarter-inch inside diameter (ID) hollow stem augers were used to hold

the borehole open as the clean silica sand was placed around the well screen. As the sand pack was
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installed, the augers were slowly retrieved to provide an adeguate sand pack around the well. A
bentonite seal consisting of bentonite chips (minimum 2-foot thickness) was then installed above the sand

pack and allowed to hydrate in accordance with the manufacturer's recommendations.

"~ The depths of construction materials were constantly monitored during the installation of the monitoring
wells by using a weighted, stainless steel or plastic tape to make sure that no bridging of the sand pack or

bentonite seal occurred during the installation process.

After the bentonite was sufficiently hydrated, a flush-mounted protective steel casing equipped with a
sealed, bolted down, and appropriately labeled cap was installed at the six permanent wells located at
Site 21. Each flush-mount riser was secured with a locking J-plug. Flush-mounted covers were installed
in accordance with the lllinois Department of Public Health Water Well Construction Code requirements.
Each monitoring well was fitted with a 6-inch diameter by 10-inch long steel protective casing. The
annulus between the flush-mounted cover and the ground was filled with concrete. The 8-inch diameter
auger hole served as the outer form for the concrete, The soil cuttings from each monitoring well were
collected in 55-gallon drums and labeled as investigation-derived waste (IDW). The composite sample
collected from the direct-push technique borings was used to characterize this waste for appropriate

disposal.

TTL Assocates, a licensed {llinois driller, installed the six monitoring wells at the site from November 13
through November 14, 2009. A Tetra Tech geologist supervised the drilling and well installation activities,
prepared the drilling logs and well completion logs, and reviewed the field documentation. A Tetra Tech
licensed Professional Geologist reviewed the drilling logs, well completion logs, and field documentation.

Boring logs and well construction diagrams are provided in Appendix B-2 and B-4, respectively.

3.5.2 Water Level Measurements

One round of synopti'c water level measurements was collected from the monitoring wells at the site to
determine static potentiometric water surface elevations for shallow groundwater. The synoptic
measurements were collected within a 2-hour period of consistent weather conditions to minimize

atmospheric/precipitation effects on groundwater levels.

Measurements were collected with an electrical water level indicator (M-scope or equivalent) using the
top of the well casing (i.e., riser pipe) as the reference point for determining the depth to water. Water
_ level measurements were collected from a notch made at the top of each casing so that subsequent

rounds of synoptic measurements could be collected from a consistent point. Water level measurements
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were recorded electronically to the nearest 0.01 foot. A summary of the groundwater level measurements

collected is provided in Section 4.2.2.

3.5.3 Hydraulic Conductivity Testing

Rising head hydraulic conductivity (K) tests otherwise known as slug tests were completed at Naval
Station Great Lakes, Site 21 to further characterize the subsurface groundWater conditions. Each rising
head test was performed by femoving a quantity of water from each monitoring well and measuring the
rate-at which the water level in the well returned to the initial water level. A dedicated bailer was utilized
to remove the groundwater at each well location. The rate of recovery of the groundwater in the well
versus time was measured using a 30-pound per square inch (psi) Well Troll pressure transducer. Prior
to initiating the slug test, the pressure transducer was installed in the well. The static water levels were
measured at each respective well location. The pressure transducer was programmed to start data
collection immediately following removal of the water from the well. Slug test data are provided in
Appendix B-5. During preparation of the SAP, it was assumed that both rising and falling head hydraulic
conductivity tests would be'compléted in the monitoring wells. However, the water levels in the
monitoring wells were below the top of the screen. Performing a falling head test under this condition
increases the rate of fall of the water level in the borehole beyond that caused by inflow into the aquifer
and leads to an overestimétion of K. Based on the standard test procedures (Bouwer and Rice, 1989)
conducting falling head tests is not appropriate under such conditions. A field modification form was

completed and is in Appendix B-1.

3.5.4 Groundwater Sampling

Groundwater ‘sampling of wells at Site 21 occurred from November 15 through 17, 2009 to determine
which chemical constituents may be present at the Site. Table 3-2 contains a summary of the

groundwater samples collected.

The monitoring wells were purged and sampled using standard purging techniques (low flow) in
accordance with the UFP-SAP (Tetra Tech, 2009). Using a peristaltic pump and disposable polyethylene
tubing, one to three screen casing volumes were purged from the well. Prior to purging, the intake of the
sampling pump was placed at the approximate midpoint of the well screen or the midpoint of the water

column present in the well, and at least 2 feet from the bottom of the well.
To start purging, monitoring well pumping was conducted at a low flow rate to minimize drawdown. Water

quality parameters [pH, temperature, specific conductance, turbidity, oxidation reductibn potential (ORP).

and dissolved oxygen (DO)] were measured and recorded at 5- to 10-minute intervals. Groundwater
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Sample Log Sheets which include these nﬁeasurements are provided in Appendix B-6. Measurements
were collected until the parameters stabilized for at least three consecutive readings and the minimum
purge volume (one screen volume) was removed. Stabilization of the above parameters was defined as

follows:

» pH+ 0.2 standard unit

o Temperature + 10% _

e Turbidity less than 10 nephelometric turbidity units
¢« ORP+10%

* Specific conductance £ 10 %

¢ Dissolved oxygen + 10%

If the turbidity remained greater than 10 nephelometric turbidity units, but the other field parameters
stabilized, a filtered metal sample was collected in addition to the unfiltered metal sample (one sample
required filtering for metal analysis during the Sl). Purge water was containerized in 55-gallon drums and
labeled IDW.

After the parameters stabilized and immediately prior to sampling, the temperature, pH, specific
conductance, turbidity, ORP, and DO of the groundwater sample were measured and recorded on a
Groundwater Sample Log Sheet in eData. The sample containers were filled by allowing the pump
discharge to flow with minimal turbulence down the inside of the container. For the collection of filtered .

samples, an in-line 0.45-micron, disposable particulate filter was used.
The results of the groundwater sample analysis are presented in-Section 4.
3.6 ANALYTICAL PARAMETERS AND METHODS

The following subsections discuss the analysis of soil, groundwater and Quality Assurance/Quality
Control (QA/QC) samples: that were collected for the project. Table 3-2 presents the analytical
parameters. Samples collected for chemical analysis during the S| were analyzed for VOCs, SVOCs,
inorganics, pesticides, herbicides, and PCBs by Empirical Laboratories of Nashville, Tennessee; and for
dioxins/furans by SGS North America, Inc. (SGS) of Wilmington, North Carolina.

3.6.1 Soil Samples

The soil samples were collected as described in Section 3.4. Surface and subsurface soil samples

collected for chemical analysis were analyzed for TAL metals, TCL VOCs, SVOCs, pesticides, PCBs, and
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herbicides. Aithough more subsurface samples analyzed for dioxins/furans were planned, ash/cinder was
only observed in two surface and one subsurface soil sample; therefore, only those three samples were

analyzed for dioxins/furans. One subsurface soil sample was analyzed for grain size.

3.6.2 Groundwater Samples

The groundwater samples were collected as described in Section 3.5.4. Groundwater samples collected
for chemical analysis were analyzed for TAL metals, TCL VOCs, SVOCs, pesticides, PCBs, and
herbicides. One sample (NTC21-MW-05) was analyzed for dioxins/furans.

3.6.3 IDW Samples

Foliowing the investigation, composite soil and water samples were submitted for laboratory testing to
characterize the IDW for appropriate disposal via Toxicity.Characteristic Leaching Procedure (TCLP)
analysis for VOCs, SVOCs, herbicides, pesticides, metals, reactivity, corrosivity, PCBs, and ignitability.
The IDW was handled in accordance with the UFP-SAP (Tetra Tech, 2009). IDW Sample Log Sheets are
provided in Appendix B-7. Completed Waste Profiles were signed and are provided in Appendix C.

37 FIELD QA/QC SAMPLE DESCRIPTION

Tetra Tech established a QC program to monitor and assess the quality of field work and laboratory work
performed during the SI.  This program included the collection of various types of QC samples as
indicated below. The field QUality control samples consisted of temperature blanks, field duplicates,
matrix spike/matrix spike duplicate (MS/MSD) samples, trip blanks, equipment rinsate blanks, and source

water blanks.

Temperature blanks were included in each cooler submitted to the laboratory to monitor sample storage
conditions prior to arrival at the laboratory. Approximately one field duplicate sampie was collected per
ten samples. The purpose of the tield duplicate sample was to examine the variability of the samples.
One trip blank was collected per shipment of VOC samples. The purpose of the trip blank was to '

examine the potential for cross-contamination of samples during shipping.

One equipment rinsate blank was collected for each type of non-dedicated soil sampling equipment used.
The purpose of the equipment rinsate blank was to examine the effectiveness of the decontamination
procedures. One source water blank was collected per water source used for the purpose of evaluating

contamination in water used for decontamination activities.

3-11
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MS samples are investigative samples analyzed to provide information about the effect of the sample
matrix on the digestion and measurement methodology. The MS samples for organics are analyzed in

duplicate. MS and MSD samples were collected at a frequency of 1 per 20 samples.

Each type of field QC sample had the same preservation, analysis, and reporting procedures as the
related environmental samples with the exception of the temperature blanks. The log sheets for the

QA/QC samples are included in Appendix B-8.

Laboratory QC samples consisted of laboratory control samples, laboratory duplicates, internal standards,
laboratory method blanks, MS, MSD, post digestion spikes, and surrogates. Empirical Laboratories and
SGS conducted the laboratory analysis and QC in accordance with the UFP-SAP (Tetra Tech, 2009).
Tetra Tech reviewed the laboratory quality control during the data validation, and noncompliances were

noted in the data validation reports in Appendix D.
3.8 FIELD MEASUREMENTS

The following subsections present discussions pertaining to field measurements that were performed as
part of the Si. '

Field parameters measured during the course of the Sl were:

* VOC screening of worker’s breathing space and recovered soil samples.
e XRF analysis of soil samples.

s  Water quality ‘(pH, temperature, specific conductance, turbidity, DO, ORP).

VOC screening was conducted using a MiniRae 2000 PID. The PID readings were recorded on the
boring logs (Appendix B-2). Theré were no positive PID readings above background. Water quality
parameters were measured using a YSI water guality meter. XRF analysis was conducted using an
Innov-X XT400.

* Each instrument was calibrated prior to its delivery to the field, daily, or as needed. The project eData or
the calibration log sheets were used to document the calibration of field testing equipment (Appendix B-
9).

3.9 DECONTAMINATION PROCEDURES

Proper.decontamination of field equipment is an integral part of the overall QC process. Decontamination
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liquids were placed in 55-galflon drums with the purge water and stored in a secure designated area uhtil

final disposition. The containers were supplied by TTL Associates, and were clearly identified and
labeled as IDW.

To achieve proper decontamination prior to and after the completion of the sampling events, sampling

equipment was:

 Washed in solution of tap water and Liguinox soap or equivalent.
e Rinsed with tap water. '

e Double rinsed with deionized or distilled water, or steam-cleaned.
* Airdried, if feasible.

Tap water for decontamination was obtained from a faucet connected to the Naval Station Great Lakes

public water supply.

Field measurement equipment that directly contacted environmental media (i.e., M-scope,

flow-through cells, etc.) was rinsed with distilled/deionized water after each usage.
3.10 FIELD DOCUMENTATION

Field documentation and tracking of sample custody are integral to the overall QA/QC process for the Sl.
The field documentation system serves as a record of activities conducted in the field during sample
collection and data generation, and provides the means to identify, track, and monitor each sample from

the time of collection through final reporting of data.

3.10.1 Sample Identification

The sample identification scheme presented in the UFP-SAP (Tetra Tech, 2009) was used to identify and
label the field samples collected, and the field QC blanks created during the SI. The sample identification
procedure was used for the sample labels and chain-of-custody documents in order to maintain
consistency in the labeling process, and to allow efficient handling of a large number of samples from
different sources. Sample identification was identified and followed in accordance with the UFP-SAP
(Tetra Tech, 2009).

3-13
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3.10.2 Electronic Field Logbooks/Sample Logq Sheets

The sampling coordinator maintained an electronic field notebook and data sheets containing pertinent
information regarding the samples. The field logs are intended to provide sufficient data and observations
to enable the field team and other interested parties to reconstruct events that occurred during field

activities.

Boring logs and well construction diagrams were prepared for the soil borings and monitoring wells. The
physical characteristics of these samples (e.g., color, lithology, general appearance, odor, etc.) were
recorded on an electronic sample log sheet. Similarly, electronic sample logs were prepared for

groundwater samples.
3.11 LAND SURVEYING

Land surveying was conducted by James Anderson Company to determine the horizontal location,
vertical elevation of the ground surface, and top of casing of the monitoring wells. Locations were
reported in lllinois State Plane Coordinate System North American Datum 1983 (NAD 83), and vertical
elevations were reported in North American Vertical Datum 1988 (NAVD 88). Monitoring well locations

are shown on Figure 3-5. The survey information is provided in Appendix E.
3.12 SAMPLE MANAGEMENT

The following chain-of-custody procedures documented sample possession from the time of sample
collection until ultimate disposal of the sample. For the purposes of these procedures, a sample was

considered to be in custody if it was:

e Inone's actual possession. ‘
» Inview after being in one's possession. .
e Secured (i.e., locked up) so that no one could tamper with it.

¢ In asecured area, available to authorized personnel only.

Strict chain-of-custody procedures were maintained throughout the duration of the investigation. These

procedures included the following:

e A chain-of-custody record was completed in the field. The original accompanied the samples,

and copies were maintained at intermediate steps.
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e At the point where the responsibility for custody of the samples changed, the new custodian

signed the chain-of-custody record and noted the date and time.

Si samples were packed in an ice-filled cooler and sent by overnight carrier (Federal Express) to the

analytical laboratory for chemical analysis. Chain-of-custody forms are provided in Appendix B-10.
3.13 INVESTIGATION-DERIVED WASTE MANAGEMENT

The types of wastes generated as a result of the Si activities were drill cuttings (soil), disposable sampling
equipment, personal protective equipment (PPE), development and purge water, and decontamination
liquids. The solid and liquid IDW was collected and placed into 55-gallon‘ drums supplied by TTL
Associates. The waste containers were clearly identified and labeled. The generated IDW was

temporarily stored at a location designated by Naval Station Great Lakes personnel.

One composite soil sample was collected from the drums containing solid IDW and o.ne composite liquid
sample was collected from the drums containing liquid IDW and submitted to the laboratory for chemical
analysis. The solid and liquid IDW samples were ahalyzed for TCLP VOCs, TCLP SVOCs, TCLP
herbicides, TCLP pesticides, TCLP metals, reactivity, corrosivity, PCBs, and ignitability. Analytical results
were provided to Naval Station Great Lakes personnel who were responsible for manifesting,

transporting, and disposing the IDW.
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TABLE 3-1

SAMPLING RATIONALE
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

I Sample Location |

Sampling Rationale j

Surface Soil

NTC21SB-01 to NTC215B-22

One surface soil sample was collected from each soil boring at the 0.5 foot interval
directly below the asphalt/subbase. Samples were collected for TAL metals, and TCL
VOCs, SVOCs, pesticides, PCBs, and herbicides. Select locations were collected for

dioxin/furans.

Subsurface Soil

NTC21SB-01 to NTC21SB-22

" Utilized the XRF and PID to determine high concentrations of lead and VOCs
respectively. Samples were collected in two foot intervals above groundwater based
on XRF, PID, and visual observations. Samples were collected for TAL metals, and

TCL VOCs, SVOCs, pesticides, PCBs, and herbicides. Select locations were collected
for dioxin/furans. One subsurface sample was collected per location.

Groundwater

NTC21MW-01 to NTC21MW-06

Samples collected from these wells to determine if contamination is present in
groundwater. Samples were collected for TAL metals, TCL VOCs, SVOCs, pesticides,
PCBs, and herbicides. Select location was collected for dioxin/furans.

PCB = Polychlorinated biphenyl.

PID = Photoionization detector.

SVOC = Semivolatile organic compound.
TAL = Target Analyte List.

TCL = Target Compound List.

VOC = Volatile organic compound.

XRF = X-Ray Fluorescence.




TABLE 3-2

SAMPLING SUMMARY
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Depth " XRF and TCL Pesticides and Dioxin/ . Field

Sample Name (feet bgs) - PID TCL VOCs|TCL SVOCs | TAL Metals Herbicides TCL PCBs Furans Grain Size parameters”
SURFACE (0.5-1) "

NTC215B-01to

NTC218B-22

“INTC21SB-01-S0-0001 0.5-1 X X X X X X

NTC215B-02-SO-0001 0.5-1 X X X X X X
NTC21SB-03-S0O-0001 0.5-1 X X X X X X
NTC21S5B-04-SO-0001 0.5-1 X X X X X X
NTC2158B-05-S0O-0001 0.5-1 X X X X X X
NTC21S8B-06-S0-0001 0.5-1 X X X X X X
NTC21SB-07-S0O-0001 0.5-1 X X X X X X
NTC21SB-08-SO-0001 0.5-1 X X X X X X
NTC21SB-09-SO-0001 0.5-1 X X X X X X X
NTC21SB-10-SO-0001 0.5-1 X X X X X X
NTC21SB-11-S0O-0001 0.5-1 X X X X X X
NTC21SB-12-S0-0001 0.5-1 X X X X X X
NTC21SB-13-S0O-0001 0.5-1 X X X X X X
NTC218B-14-S0O-0001 0.5-1 X X X X X X
NTC21SB-15-S0O-0001 0.5-1 X X X X X X
NTC21SB-16-SO-0001 0.5-1 X X X X X X
NTC218B-17-S0O-0001 0.5-1 X X X X X X X
NTC21SB-18-S0-0001 0.5-1 X X X X X X
NTC21SB-19-SO-0001 - 0.5-1 X X X X X X
NTC218B-20-S0O-0001 0.5-1 X X X X X X
NTC21SB-21-SO-0001 0.5-1 X X X X X X
NTC218B-22-SO-0001 0.5-1 X X X X X X
SUBSURFACE

NTC218B-01 to

NTC218B-22
NTC21SB-01-SO-0102 1-2 X X X X X X
NTC21S8B-02-S0-0204 2-4 X X X X X X X
NTC21SB-03-S0-0204 2-4 X X X X X X
NTC215B-04-S0O-0406 4-6 X X X X X X
NTC21SB-05-S0-0204 2-4 X X X X ! X X
NTC21SB-06-S0-0204 2-4 X X X X X X
NTC21SB-07-S0O-0204 2-4 X X X X X X
NTC2135B-08-S0-0204 2-4 X- X X X X X X
NTC21SB-09-S0O-0204 2-4 X X X X X X
NTC218B-10-S0O-0406 4-6 X X X X X X
NTC21SB-11-S0-0204 2-4 X X X X X X




E 3-2

"SAMPLING SUMMARY
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 0F 2
Depth XRF and TCL Pesticides and Dioxin/ I Field
Sample Name (feet bgs) PID TCLVOCs|TCL SVOCs| TAL Metals Herbicides TCL PCBs Furans Grain Size Parameters™
SUBSURFACE (Continued)
NTC21SB-12-S0O-0204 2-4 X X X X X X
NTC21SB-13-50-0204 2-4 X X X X X X
NTC215B-14-S0-0204 2-4 X X X X X X
NTC21SB-15-5S0-0204 2-4 X X X X X X
NTC215B-16-S0-0204 2-4 X X X X X X
NTC218B-17-S0O-0507 5-7 X X X X X X
NTC218B-18-S0-0507 5-7 X X X X X X
NTC21SB-19-50-0204 2-4 X X X X X X
NTC21SB-20-S0-0406 4-6 X X X X X X -
NTC21SB-21-S0-0608 6-8 X X X X X X
NTC215B-22-S0O-0204 2-4 X X X X X X
GROUNDWATER '
NTC21MW-01 X X X X X X
NTC21MW-02 X X X X X X
NTC21MW-03 X X X X X X
NTC21MW-04 X X X X X X
NTC21MW-05 X X X X X X X
NTC21MW-06 X X X X - X X
Notes:

bgs - below ground surface

PCB - polychlorinated biphenyis

PID - Photoionization detector

SVOCs - Polynuclear aromatic hydrocarbons

TAL - Target Analyte List

TCL - Target Compound List

VOCs - Volatile organic compounds

XRF - X-Ray Fluorescence Spectrometer

™ Field parameters include temperature, pH, specific conductance, turbidity, oxidation-reduction potential, and dissolved oxygen.
@} First interval below asphalt ’




P GIS\GREATLAKES NSMAPDOCSWMXIRSITEZY

Sanitary, Sewer,Manhole

/

/

Catch Basin

Jersey Barriers

,

ol Fire Suppresion,Valve

" Parked,Van

4

/

Apparent Conductivity
erens p

rmully

€

40

DRAWN BY E CONTRACT NUMBER

‘ EM31 COLOR CONTOUR MAP ;

. (QUADRATURE PHASE)

NOTES . : SITE 21 - BUILDINGS 1517 / 1506 AREA

1. EM31-MK2 quadrature-phase response shown. EM31 data i
collected along approximately 5-fool spaced survey lines NAVAL STATION GREAT LAKES

2. 2007 aerial photo A GREAT LAKES, ILLINOIS FIGURE NO

FIGURE 3-1




Sanitary, Sewer,Manhole
/
/
/ Catch Basin

Y

Transformers

.
.

Fire SuppresionValve

Fenced-In Enclosure

.
/

s

/

EM31 COLOR CONTOUR MAP
(IN-PHASE) F
NOTES SITE 21 - BUILDINGD 1517 / 1506 AREA -

1. EM31-MK2 in-phase response shown. EM31 data ) APPROVED BY DATE
collected along approximately 5-foot spaced survey lines NAVAL STATION GREAT LAKES —

2. 2007 aerial photo GREAT LAKES, ILLINOIS FIGURE NO
- : FIGURE 3-2 0




P

GISGREATLAKES NSWMAPDOCSMIDNSITEZ! ® EMI INTERP ALT MXD OM26/10

NOTES

1. EM31-MK2 in-phase response shown. EM31 dala
collected along approximately 5-fool spaced survey lines

2. 2007 aerial photo

Sanitary, Sewer,Manhole

/
/
V4

/

,

\,

Transformers

i

Legend

Possible Utility

-

P

ol Fire SuppresionValve

Parked,Van!

7

Fenced-in Enclosure;

-4

4

DRAWN BY
J. ENGLISH
CHECKED BY
J. COFFMAN

DATE
03/26/10

[Catch Basin)

EM31 COLOR CONTOUR INTERPRETATION MAP
(IN-PHASE)
SITE 21 - BUILDINGS 1517 / 1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

APPROVED BY
B. CUMMINGS
APPROVED BY

FIGURE NO

FIGURE 3-3




& : -
® 311l
NTC215802 NIC21S803) LEEIEEEO. Building=1405

NTC21SB07,

NTC21SBO1
"

NTC21 SB05

INTC21SB15)
[ ]
®
it

NTC21SB16 NTC215812
°® A

Buildihg 1517 . % 7
J } 2 .

NTC21SB10
[}

NTC215B20 ® b
“ 1
NTC21SB18 bt > CRARLIW
@

Welding/Electric’HVAC/Pipefitting/ NTC215B08
Tile/Cement/Carpentry/Paint Shops L

Legend

Soil Boring
[ site 21 Boundary

DRAWN BY

J. EN
SOIL SAMPLE LOCATIONS T

SITE 21 - BUILDINGS 1517 / 1506 AREA D
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

FIGURE NO
FIGURE 34




SREATLAKES NSWIAPDOX

SWMXINSITEZT W

NTC21MWO1

Buildihg 1517

Welding/Electric/HVAC/Pipefitting/
Tile/Cement/Carpentry/Paint Shops

DRAWN BY
J. ENGLISH

NTC21MWD2!

Buildingz1405

INTC21MW03]}

MONITORING WELL LOCATIONS
SITE 21 - BUILDINGS 1517 / 1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Legend
® Monitoring Well
E Site 21 Boundary

APPROVED BY
B. CUMMINGS

FIGURE NO
FIGURE 3-5




REVISION 1
FEBRUARY 2011

4.0 SITE INSPECTION RESULTS

The following subsections provide a detailed discussion of field data and analytical results that were
generated during the course of the S| at Site 21 at Naval Station Great Lakes. Figures 1-1, 1-2, and 2-1

show the general location of Naval Station Great Lakes and the location of Buildings 1517/1506 Area.

The analytical data presented in this Sl Report were subjected to a data validation process performed by
Tetra Tech personnel for the integrity and defensibility of the data. Samples collected for chemical
analysis during the S| were analyzed for TAL inorganics, and TCL VOCs, SVOCs, pesticides, herbicides,
and PCBs by Empirical Laboratories of Nashville, Tennessee; and for dioxins/furans by SGS of .
Wilmington, North Carolina. Detected concentrations in surface soil, subsurface soil, and groundwater
samples relative to minimum regulatory screening values are discussed in Sections 4.3.1, 4.3.2, and

4.3.3, respectively.

Detected concentrations in surface soil, subsurface soil, and groundwater samples relative to the lllinois

TACO are discussed in Sections 4.4.1, 4.4.2, and 4.4.3, respectively.
4.1 SITE-SPECIFIC GEOLOGY

Geologic conditions at Site 21 were characterized as part of the Sl. Surface and subsurface materials at
Site 21 were characterized based on acetate liner samples collected during the drilling of soil and well
borings during the Tetra Tech field investigation.. The visual classifications were utilized to develop
geologic cross-sections for the site. Figure 4-1 presents the locations of the geologic cross sections
based on select borings across Site 21. Figures 4-2, 4-3, and 4-4 show cross-sectional transects A-A’, B-

B’, and C-C’, respectively, that were developed from the soil boring data.

The surface of Site 21 is covered primarily with buildings and pavement, except for the northwestern and
southeastern corners where there are grassy areas, and the northeastern corner where there is a

soil/gravel-covered area.

With the exception of the southwestern portion of the Site, most of the Site has a layer of fill material
below the asphalt/grassy top to a depth of 1 to 5 feet bgs. Typically this fill is a sand, gravelly sand,
and/or silty sand with areas of coal, ash, slag, brick fragments, etc. Below this fill material is a natural
clay/sitt unit that is common in the Great Lakes area, which was observed to 28 feet bgs during this SI. ,
The soil borings and wells installed on Site 21 as part of the Building 1600A UST closure encountered

similar subsurface conditions, with the exception of soil boring SB11. Soil boring SB11 reportedly
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encountered fill to a depth of 12 feet. Because of the lack of material recovery (19 percent) over the last

8 feet of the boring, the total thickness of the fill at that location could not be confirmed.

Laboratory sieve analysis of one sample location at Site 21 (Table 4-1) and three sample locations at Site
9 (adjacent site) indicates that the Unified Soil Classification System description of the soil encountered
during the investigation ranges from SP/SM (sandy silt) near the surface to SM (silty sand), SM/SC (silty,

clayey sand), and ML/CL (silt clay mix) in the subsurface soil.

4.2 SITE-SPECIFIC HYDROGEOLOGY'

The hydrogeologic conditions at Site 21 were interpreted from data collected during these subsurface
investigation activities at the site: drilling, groundwater sampling, measuring groundwater levels, and

aquifer testing.

421 Hydrogeologic Framework

The shallow water table aquifer was characterized at Site 21. A deeper (confined) aquifer is most likely
present (based on previous studies at adjacent areas), but was not part of this investigation. The
groundwater level measurements from the six wells installed onsite show that the top of the shallow
aquifer ranges from approximately 1.35 to 6.25 feet bgs, and is composed primarily of a silty clay unit
(see Figures 4-2, 4-3, and 4-4). |

4.2.2 Groundwater Flow Directions

Groundwater flow direction for the shallow water table aquifer was determined based on the synoptic
water-level measurements collected on November 17, 2009 (Table 4-2). Water-level measurements were
collected from the wells within a 2-hour time frame. Groundwater elevations were determined based on
the six depth-to-water measurements. The flow direction of groundwater onsite is typically in the
southeast direction. Figure 4-5 presents the groundwater potentiometric surface for the shallow water

table aquifer at the site.

423 Hydraulic Conductivity
Hydraulic conductivity (aquifer) test data were evaluated using the Bouwer and Rice Method (1989) for

unconfined aquifers. This method permits measurement of hydraulic conductivity (K) of aquifer materials.

The method consists of quickly lowering the water level in the well, and measuring the subsequent rise of
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water in the well. The method was developed to measure K of the aquifer around the screen or

otherwise open portion of a full penetrating or partially penetrating well.

Hydraulic conductivity (aquifer) tests (described in Section 3.5.3) were completed at four wells at Site 21:
NTC21-MW-01, NTC21-MW-02, NTC21-MW-05 and NTC21-MW-06. K values calculated for the wells
ranged from 1.73 x 10% cm/sec to 8.75 x 10™ cm/sec, and averaged 6.97 x 10° cm/sec. Hydraulic

conductivity (aquifer) test results are summarized in Table 4-3.

43 SOIL AND GROUNDWATER RESULTS COMPARISON TO MINIMUM REGULATORY
SCREENING VALUES

4.3.1 Surface Soil Sampling Results

Surface soil analytical results wére compared to the lilinois TACO, lllinois Non-TACO, and United States
Environmental Protection Agency (USEPA) screening criteria as shown in Table 4-4. Analytical results
for surface soil samples collected at Site 21 are summarized in Tables 4-5 and 4-6. Surface soil sample
locations are shown on Figure 3-4. Detailed surface soil analytical results are provided in Abpendix F-1.
The following sections provide summeries of the chemicals that exceeded minimum regulatory screening

values (primarily residential) in surface soil.

VOCs

The table below presents a summary of data for VOC contaminants that were detected at concentrations
exceeding the minimum regulatory screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the nUmber of samples that exceeded the screening criteria.

VOC Exceedances in Surface Soils

Maximum Minimum Regulatory
Frequency ! Sample with Maximum Screening Values
Parameter . Resuit .
of Detection Detection Value
(ug/kg) Exceedances

(ugrkg)

BENZENE 5/22 1.1 NTC21SB-01-S0O-0102 0.21 5

TETRACHLOROETHENE 1/22 1.4 NTC21S8B-19-S0O-0001 0.049 1

Tetrachloroethene was detected at only one sample location (NTC21-SB-19) at a concentration of 1.4 J
ug/kg, which exceeds the minimum regulatory screening value. NTC21-SB-19 is located along the west

side of Building 1517. Benzene was detected in five surface soil samples at concentrations ranging from
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0.56 J to 1.1 J ug/kg, which exceeded minimum -regulatory screening values. The maximum
concentration of benzene was detected in surface soil sample NTC218B-01-SO-0102 located slightly

northwest of the fueling area.
SVOCs

The table below presents a summary of data for SVOC contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented’ include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.

SVOC Exceedances in Surface Soils

Maximurmn ' _ Minimum. Regulatory
Parameter Frequen_cy Result Sample with Manmum Screening Values
of Detection Detection Value
{ug/kg) Exceedances
(ug/kg)

P-METHYLNAPHTHALENE 22/22 900 NTC21SB-14-S0O-0001 750 3
BENZO(AJANTHRACENE 20/22 22,000 NTC21SB-21-S0O-0001 10 20
BENZO(A)PYRENE 17/22 38,000 NTC215B-21-S0O-0001 3.5 17
BENZO(B)FLUORANTHENE 20/22 59,000 | NTC21SB-21-SO-0001 35 20
BENZO(K)FLUORANTHENE 20/22 21,000 " INTC21SB-21-S0-0001 350 11
BIS(2-ETHYLHEXYL)PHTHALATE 16/22 - 3,400 NTC21SB-21-S0-0001 1,100 1
CARBAZOLE 4/22 2,400 NTC21SB-21-S0-0001 600 3
CHRYSENE 20/22 31,000 | NTC21S8B-21-S0-0001 1,100 )
DIBENZO(A,H)ANTHRACENE 12/22 1,100 NTC21SB-01-S0-0102 11 12
INDENO(1,2,3-CD)PYRENE 16/22 36,000 | NTC21SB-21-S0-0001 120 16
NAPHTHALENE 22/22 520 NTC218B-01-S0O-0102 0.47 22

2-Methylnaphthalene was detected at concentrations exceeding minimum regulatory screening values in
samples collected frqm NTC21-SB-07, NTC21-SB-13, and NTC21-SB-14.  Surface soil sample NTC21-
SB-21 contained a bis{2-ethylhexyl)phthalate concentration of 3,400 J ug/kg, which exceeds minimum
regulatory screening values. Both carbozole and chrysene were detected at concentrations exceeding
minimum regulatory screening values in surface soil samples collected from NTC21-SB-01, NTC21-SB-
07, and NTC21-SB-21. Chrysene was also detected in surface soil samples collected from NTC21-SB-03

and NTC21-SB-11 at concentrations exceeding minimum regulatory screening values.

Concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene that exceeded minimum regulatory
screening values were widespread throughout Site 21. However, higher concentrations of these

contaminants were detected at the following five sample locations: NTC21-SB-01 and -03, located in the
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northwest corner of the site; NTC21-SB-07, located in the northeast corner of the site; NTC21-SB-11 and
-21, located slightly south of Building 1517.

Pesticides/PCBs

The table below presents a summary of data for pesticides and PCB contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Pesticides/PCB Exceedances in Surface Soils
Maximum ) . Minimum_ Regulatory
Parameter Frequen_cy Result Sample with !Vlammum Screening Values
of Detection (ugrka) Detection Value Exceedances
(ug/kg)

4,4-DDD 22/22 520 NTC21SB-10-SO-0001 66 7
4,4'-DDE 22/22 350 NTC21SB-10-S0O-0001 47 8
4,4-DDT 22/22 740 NTC21SB-10-SO-0001 67 6
ALPHA-BHC 7/22 12 NTC21SB-05-50-0001 0.062 7
IALPHA-CHLORDANE 12/22 27 NTC21SB-22-50-0001 13 1
IAROCLOR-1260 14/22 720 NTC21SB-10-SO-0001 24 13
BETA-BHC 3/22 1 NTC21SB-03-S0-0001 0.22 3
DELTA-BHC 7/22 3.5 NTC21SB-10-SO-0001 0.062 7
DIELDRIN 15/22 15 NTC21SB-21-S0O-0001 0.17 15
ENDRIN 8/22 224 NTC21SB-10-SO-0001 81 1
GAMMA-BHC (LINDANE) 9/22 20 NTC21SB-21-50-0001 0.36 7
GAMMA-CHLORDANE 19/22 189 NTC21SB-10-SO-0001 13 3
HEPTACHLOR EPOXIDE 13/22 3 NTC21SB-06-SO-0001 0.15 12

Alpha-chlordane and endrin were each detected in only one sample at concentrations exceeding
minimum regulatory screening values. Concentrations of 4,4’-DDD, 4,4°-DDE, and/or 4,4’-DDT exceeded
minimum regulatory screening values in the following eight locations which are located in the southern
and eastern portions of the site: NTC21-SB-05, NTC21-SB-06, NTC21-8SB-08, NTC21-SB-09, NTC21-
SB-10, NTC21-SB-11, NTC21-SB-21, and NTC21-SB-22. Beta-BHC was detected at three sample
locations (NTC21-SB-01, NTC21-SB-03, and NTC21-SB-07) at concentrations exceeding: minimum
regulatory scréening values. Gamma-chlordane was also detected at three sample locations (NTC21-SB-
04, NTC21-SB-10, and NTC21-SB-22) at concentrations exceeding minimum regulatory screening

values.
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Alpha-BHC, Arocior-1260, delta-BHC, dieldrin, gamma-BHC, and heptachlor epoxide concentrations
detected above minimum regulatory screening criteria were widespread throughout the site. However,

higher concentrations of these contaminants were detected in the southeast portion of the site.

Herbicides

The table below presents a summary of data for herbicide contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Herbicide Exceedances in Surface Soils
Maxi Minimum Regulatory
Frequency aximum Sample with Maximum Screening Values
Parameter . Resuit R
of Detection (ugrkg) Detection Value Exceedances
(ugrkg)

2,4-D 1/22 217 NTC21SB-13-50-0001 18 1

A concentration of 2,4-D (217 ug/kg) exceeded the 'minimum regulatory screening value in surface soil
sample collected from NTC21-SB-13, located slightly north of Building 1517.

Dioxins/Furans

The table below presents a summary of data for dioxin/furan contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Dioxin/Furan Exceedances in Surface Socils
F Maxi Minimum Regulatory
requency Maximum Sample with Screening Values
Parameter of Result . .
. Maximum Detection Value
Detection (ng/kg) Exceedances
_ (ng/kg)
1,2,3,4,6,7,8,9-OCDD 2/2 1,310 NTC215B-09-S0O-0001 870 1
1,2,3,4,6,7,8-HPCDD 2/2 169 NTC21SB-09-SO-0001 26 1
1,2,3,4,6,7,8-HPCDF 2/2 82.4 NTC21SB-09-SO-0001 26 1
1,2,3,4,7,8-HXCDF 2/2 5.91 NTC21SB-09-SO-0001 26 1
1,2,3,6,7,8-HXCDD : 2/2 7.9 NTC21SB-09-SO-0001 2.6 1.
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Frequency | Maximum Minimum Regulatory
a y x Sample with Screening Values
Parameter of Result - .
. Maximum Detection Value
Detection (ng/kg) Exceedances
(ng/kg)
1,2,3,7,8,9-HXCDF 212 2.68 NTC215B-09-SO-0001 2.6 1
1,2,3,7,8-PECDD 2/2 5.9 NTC21SB-09-S0-0001 0.26 2
2,3,4,6,7,8-HXCDF 2/2 26.2 NTC21SB-09-SO-0001 2.6 1
2,3,4,7,8-PECDF 2/2 57.5 NTC21SB-09-SO-0001 0.87 2
2,3,7,8-TCDD 2/2 0.816 NTC21SB-09-SO-0001 0.26 1
2,3,7,8-TCDF 1/2 3.17 NTC21SB-09-SO-0001 2.6 1

Dioxin/furan concentrations exceeding minimum regulatory screening values were detected in surface soil
samples collected from NTC21-SB-09 and NTC21-SB-17. Sample location NTC21-SB-09 is located
slightly southeast of Building 1517 and NTC21-SB-17 is located directly north of Building 1516.

Inorganics

The table below presents a summary of data for inorganic contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sampie location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Inorganic Exceedances in Surface Soils
Frequency | Maximum . Minimum Regulatory
Parameter of Result $ample with ' Screening Values _
Detection {mg/kg) Maximum Detection Value Exceedances
(mg/kg)

ANTIMONY 6/22 5.22 NTC21SB-10-SO-0001 0.27 6
ARSENIC ' 22/22 48.4 NTC21SB-14-SO-0001| 0.0013 22
BARIUM 22/22 234 J NTC21SB-14-S0O-0001 82 7
BERYLLIUM : 22/22 4.71J |NTC21SB-14-SO-0001 3.2 2
CADMIUM 21/22 13 NTC215B-10-SO-0001 0.38 19
CHROMIUM 22/22 163 NTC21SB-09-SO-0001 28 2
COBALT 22/22 17.7 NTC21SB-13-S0-0001 0.49 22
COPPER 22/22 835 NTC21SB-10-SO-0001 46 9
IRON 22/22 69,500 INTC21SB-15-SO-0001 640 22
LEAD 22/22 428 NTC21SB-10-SO-0001 14 22
MANGANESE 22/22 2,420 |NTC21SB-14-50-0001 57 22
MERCURY 22/22 8.98 NTC21SB-10-SO-0001 0.03 22
NICKEL 22/22 56.2 NTC21S8B-09-SO-0001 8 19
ZINC 22/22 1,230 INTC21SB-10-S0O-0001 680 3
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Exceedances of inorganics were widespread throughout the site. However, most inorganics were
detected at concentrations an order of magnitude or higher than the minimum regulatory screening values

in surface soil samples collected slightly southwest of Building 1517.

4.3.2 Subsurface Soil Sampling Results

Subsurface soil analytical results were compared to Hlinois TACO, Hlinois Non-TACO, and USEPA
screening criteria as shown in Table 4-4. Analytical results for subsurface samples collected at Site 21
are summarized in Tables 4-7 and 4-8. Subsurface soil sample locations are shown on Figure 3-4.
Detailed subsurface soil analytical results are provided in Appendix F-2. The following sections provide
summaries of the chemicals that exceeded minimum regulatory screening values (primarily residential) in

subsurface soils.
VOCs

The table below presents a summary of data for VOC contaminants that were detected at concentrations
exceeding the minimum regulatory screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of safnples that exceeded the screening criteria.

VOC Exceedances in Subsurface Soils

Maxi Minimum Regulatory
Frequency aximum Sample with Maximum Screening Values
Parameter . Result .
: of Detection Detection Value
(ugkg) Exceedances
, (ug/kg) '
BENZENE 10/22 4.8 NTC21SB-18-S0-0507 0.21 10
ETHYLBENZENE 4/22 1.9 NTC21SB-17-S0O-0507 1.7 1
TETRACHLOROETHENE 2/22 18 NTC21SB-19-S0-0204] 0.049 2

Ethylbenezene was detected in only one sample at a concentration (1.9 J ug/kg) exceeding the minimum
regulatory screening value. The sample (NTC215B-17-S0-0507) was collected slightly north of Building
1516 at a depth ranging from 5 to 7 ft bgs; Tetrachloroethene was detected at concentrations exceeding
the minimum regulatory screening value in samples collected from NTC21-SB-02 and NTC21-SB-19,
located in the northwest corner of the site and west of Building 1517. Benzene was detected in ten
samples at concentrations ranging from 0.41 J to 4.8 ug/kg, all of which exceed minimum reguiatory
screening values. Higher concentrations of benzene (3 to 4.8 ug/kg) were detected in samples collected

from the southeast corner of the site at depths ranging from 5 to 7 ft bgs.
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SVOCs

The table below presents a summary of data for SVOC contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screenving

criteria.
SVOC Exceedances in Subsurface Soils
Maximum . . Minimum Regulatory
Parameter Frequen.cy Result Sample with Max1mum Screening Values
of Detection Detection Value
(ug/kg) . (ugkg) Exceedances

P-METHYLNAPHTHALENE 16/22 2,100 NTC21SB-03-S0-0204 750 2
BENZO(A)ANTHRACENE 19/22 32,000 |NTC21SB-03-SO-0204 10 17
BENZO(A)PYRENE 13/22 27,000 NTC21SB-03-S0-0204 3.5 13
BENZO(B)FLUORANTHENE 17/22 41,000 NTC215B-03-S0-0204 35 14
BENZO(K)FLUORANTHENE 17/22 14,000 NTC21SB-03-S0-0204 350 6
CARBAZOLE 2/22 1,000 NTC218B-07-80-0204 600 1
CHRYSENE _ 21/22 34,000 NTC21SB-03-S0-0204| 1,100 3
DIBENZO(A,HIANTHRACENE 9/22 3,300 NTC21SB-03-S0-0204 11 8
INDENO(1,2,3-CD)PYRENE 13/22 16,000 NTC21SB-03-S0-0204 120 11
NAPHTHALENE 16/22 4,600 NTC21SB-22-S0-0204 0.47 16

Concentrations of 2-methylnapthalene exceeded ‘minimum regulatory screening values in samples
collected from NTC21SB-02-S0O-0204 and NTC21SB-03-S0O-0204, which are located in the northwest
corner of the site. Carbazole and chrysene were detected at concentrations exceeding minimum
regulatory screening values in NTC21SB07-S0-0204 located in the northeast corner of the site.
Chrysene was also detected elevated concentrations in subsurface soil samples NTC218B-02-S0O-0406
and NTC21SB-03-S0-0204. '

Polynuclear aromatic hydrocarbon (PAH) concentrations (benzo[alanthracene, benzo{a]pyrene,
benzo[blfluoranthene, benzo[k]ﬂuoranthene,‘ dibenzo[a,h]anthrécene, indeno[1,2,3-cd]pyrene, and
naphthalene) that exceeded minimum regulatory screening values were widespread throughout Site 21.
However, concentrations of these contaminants, an order of magnitude or higher than the minimum
regulatory screening values, were detected at the following three sample locations: NTC21-SB-02 (4 to 6
ft bgs) and NTC21-SB-03 (2 to 4 ft bgs), located in the northwest corner of the site and NTC21-SB-07 (2

to 4 ft bgs), located in the northeast corner of the site.
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Pesticides/PCBs

The table below presents a summary of data for pesticides and PCB contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Pesticides/PCB Exceedances in Subsurface Soils
Maximum _ ' Minimum Regulatory
Parameter Frequenf:y Result Sample with !VlaX|mum Screening Values
of Detection (ug/kg) Detection Value Exceedances
(ug/kg)

4,4'-DDD 9/22 480 NTC21SB-06-S0O-0204 66 3
4,4-DDE 10/22 300 NTC215B-06-S0-0204 47 2
4,4-DDT 10/22 240 NTC218B-06-S0-0204 67 1
ALDRIN 1/22 0.83 - |NTC218B-02-S0O-0406 0.65 1
ALPHA-BHC ' 6/22 2.8 NTC21SB-02-S0-0204 0.062 6
IALPHA-CHLORDANE 7/22 26 NTC21SB-22-S0-0204 13 2
AROCLOR-1242 1/22 47 NTC215B-02-S0-0406 5.3 1
IAROCLOR-1260 8/22 440 NTC21SB-06-S0-0204 24 8
BETA-BHC 2/22 1.1 NTC21SB-10-S0O-0406 0.22 2
DELTA-BHC 5/22 3 NTC21SB-06-S0O-0204| 0.062 5
DIELDRIN 8/22 5.6 NTC21SB-06-S0-0204 0.17 8
GAMMA-BHC (LINDANE) 4/22 2.3 NTC21SB-06-S0-0204 0.36 3
GAMMA-CHLORDANE 12/22 46 NTC218B-22-S0-0204 13 2
HEPTACHLOR EPOXIDE 7/22 6.9 NTC218B-22-50-0204 0.15 7

4,4'-DDD, 4,4-DDE, and/or 4,4-DDT were detected at concentrations exceeding minimum regulatory
screening values in NTC21SB-06-S0-0204, NTC21SB-11-S0-0204, and NTC21SB-22-S0O-0204, which
are located south and east of Building i517. Aldrin and Aroclor-1242 were only detected in sample
NTC21SB-02-S0-04086, located in the northwest corner of the site, at concentrations above minimum
regulatory screening values. Alpha-chlordane and gamma-chlordane were detected at concentrations
exceeding regulatory screening values at sample locations NTC21-SB-11 (2 to 4 ft bgs) and NTC21-SB-
22 (2 to 4 ft bgs). Beta-BHC and gamma-BHC were detected in samples collected from NTC21-SB-06
and NTC21-SB-10 at concentrations exceeding minimum regulatory screening values. Gamma-BHC

concentrations also exceeded the screening value in sample NTC215B-02-S0O-0406.
Concentrations of alpha-BHC, Aroclor-1260, delta-BHC, dieldrin, and heptachlor epoxide that exceeded

minimum regulatory screening values were widespread. However, three or more of these contaminants

were detected at concentrations at an order of magnitude or higher than screening values in subsurface
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soil samples NTC21SB-06-SO-0204 and NTC218B-22-S0-0204, which are located in the southern and

eastern portions of the site.
Herbicides

2,4-D and dicamba were detected at concentrations exceeding reporting limits. However, cohcentratibns

of these contaminants were below the minimum regulatory screening values.

Dioxins/Furans

The table below presents a summary of data for dioxin/furan contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Dioxin/Furan Exceedances in Subsurface Soils
Maximum h . Minimum Regulatory
Parameter Frequen_cy Result Sample wit !VIaxnmum Screening Values
of Detection Detection Val
(ng/kg) ‘ alue
(ng/kg) Exceedances

1,2,3,4,6,7,8,8-OCDD 1A 1,950 NTC21SB-02-S0-0204 870 1
1,2,3,4,6,7,8-HPCDD 1/1 167 NTC21SB-02-S0O-0204 26 1
1,2,3,6,7,8-HXCDD 11 _ 3.62 NTC218B-02-50-0204 2.6 1
1,2,3,7,8-PECDD 1/1 0.579 NTC21SB-02-S0-0204 0.26 1
2,3,4,7,8-PECDF 1/1 2.75 NTC21SB-02-S0-0204 0.87 1
2,3,7,8-TCDD 1/1 0.279 NTC215B-02-S0-0204 0.26 1

Dioxin/furan concentrations exceeding minimum regulatory screening values were detected in subsurface
soil sample NTC21-SB-02 (2 to 4 ft bgs), which is located in the northwest corner of the site, and is the

former location of an incinerator.

Inorganics

The table below presents a summary of data for inorganic contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the
maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
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Inorganic Exceedances in Subsurface Soils

Frequency Maximum Sample with Maximum Mjsn;:?azmnzes::sgy
Parameter of Detection Res}::lt P Detection Value
(ma/kg) (mg/ka) Exceedances
ANTIMONY 1/22 0.643 NTC21SB-10-S0-0406 0.27 1
ARSENIC 22/22 85 NTC21SB-15-S0O-0204| 0.0013 22
BARIUM 22/22 157 NTC21SB-15-S0O-0204 82 7
BERYLLIUM 22/22 4.05 NTC21SB-12-S0-0204 3.2 2
CADMIUM 20/22 9.62 NTC215B-15-S0-0204 0.38 15
COBALT ) . 22/22 - 23.8 NTC21SB-12-S0-0204 0.49 22
COPPER 22/22 124 NTC215B-07-S0O-0204 46 9
IRON 22/22 65,800 NTC21S8B-15-S0O-0204 640 22
LEAD 22/22 228 NTC21SB-07-SO-0204 14 20
MANGANESE 22/22 1,690 NTC21SB-09-S0-0204 57 20
MERCURY 21/22 0.484 NTC21SB-12-S0-0204 0.03 17
SELENIUM _ 1/22 1.31 NTC21SB-15-S0-0204 0.26 1
ZINC 22/22 1,010 NTC21SB-04-S0-0406 680 1

Antimony, selenium, and zinc were each detected in one sample at concentrations exceeding minimum
regulatory screening values. Beryllium was detected in NTC21SB-15-S0-0204 and NTC21SB-12-SO-

0204 at concentrations exceeding minimum regulatory screening values.

Arsenic, barium, cadmium, cobalt, copper, iron, lead, manganese, and mercury concentrations detected
over minimum regulatory screening values were widespread throughout the site. However, most
inorganics were detected at elevated concentrations at the following sample locations: NTC21-SB-04 (4
to 6 ft bgs) located in the northeast corner of the site, NTC21-SB-12 (2 to 4 ft bgs) located near the
northeast corner of Building 1517, NTC21-SB-19 (2 to 4 ft bgs) located near the southwest corner of
Building 1517, and NTC21-SB-15 (210 4 ft bgs) located near the northwest corner of Building 1517.

4.3.3 Groundwater Sampling Results

llinois TACO, lllinois Non-TACO, and USEPA screening criteria that groundwater analytical results were
compared to are shown in Table 4-9. Analytical results for groundwater samples collected at Site 21 are
summarized in Tables 4-10 and 4-11. Groundwater sample locations are shown on Figure 3-5.
Contaminants exceeding minimum regulatory screening values (primarily USEPA Tapwater) in
groundwater are shown on Figure 4-16 and summarized below. Detailed groundwater analytical results

are provided in Appendix F-3.
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VOCs
The table below presents a summary of data for VOC contaminants that were detected at concentrations
exceeding the minimum screening criteria. The data presented include: frequency of contaminant

detection, maximum results, identity of the sample location having the maximum results, the screening

value used; and the number of samples that exceeded the screening criteria.

VOC Exceedances in Groundwater

Maximum Minimum Regulat_o(zy
Parameter F-requenf:y of Result Location of Maxnmum Screening Values
Detection Detection Value
(ug/L) Exceedances
(ug/L)
BENZENE 1/6 0.96 NTC21-MW-01 0.41 1
TETRACHLOROETHENE 1/6 0.85 NTC21-MW-01 0.11 1

(1) USEPA Tapwater Criteria

Benzene and tetrachloroethene were detected in one groundwater sample collected from monitoring well
NTC21-MW-01 at concentrations exceeding minimum regulatory screening values. Monitoring well
NTC21-MW-01 is located in the northwest corner of the site, which is the former location of the

incinerator.
SVOCs

The table below presents a summary of data for SVOC contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
SVOC Exceedances in Groundwater
Maximum Minimum Regulato&y
Parameter Frequen_cy of Result Location of I\!Iaxmum Screening Values
Detection Detection Value
(ug/L) Exceedances
(ug/L)
BENZO(A)ANTHRACENE 2/6 0.05 NTC21-MW-03 0.029 2
NTC21-MW-03
BENZO(A)PYRENE 2/6 0.03 and NTC21-MW-05 0.0029 2
NTC21-MW-03
BENZO(B)FLUORANTHENE 2/6 0.03 and NTC21-MW-05 0.029 2
PENTACHLOROPHENOL 1/6 7.8 NTC21-MW-01 0.56 1

(1) USEPA Tapwater Criteria.
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Concentrations of benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene that exceeded
minimum screening criteria were detected in samples collected from monitoring wells NTC21-MW-03 and
NTC21-MW-05. Monitoring well NTC21-MW-03 is located on the east side of the site and monitoring well
NTC21-MW-05 is located directly south of Building 1517. Pentachlorophenol was detected at a
concentration of 7.8 J ug/L, which exceeds the minimum regulatory screening value of 0.56 ug/L, in
monitoring well NTC21-MW-01. Monitoring well NTC21-MW-01 is located in the northwest corner of the

site, which is the former location of the incinerator.

Pesticides/PCBs

The table below presents a summary of data for pesticide/PCB contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Pesticide/PCB Exceedances in Groundwater
Maxi ~Minimum Regulatory
Frequency of] aximum ; ,cation of Maximum Screening Values ¢
Parameter . Result .
Detection Detection Value
(ug/L) Exceedances
(ug/l)
DELTA-BHC 2/6 0.02 NTC21-MW-06 0.011 1

(1) USEPA Tapwater Criteria

Delta-BHC exceeded minimum regulatory screening criteria in NTC21-MW-06, located in the southwest

corner of the site near Building 1505. -

Herbicides

2,4,5-TP (silvex), 2,4-DB, dalapon, and dichloroprop were detected at concentrations exceeding reporting
limits. However, concentrations of these contaminants were below the minimum regulatory screening

values.

Dioxins/Furans

Dioxins/furans were not detected at concentrations exceeding reporting limits in groundwater.



REVISION 1
FEBRUARY 2011

Inorganics

The table below presents a summary of data for inorganic contaminants that were detected at
concentrations exceeding the minimum regulatory screening values. The data presented include:
frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
Inorganic Exceedances in Groundwater
Maximum . . Minimen Regulato(l;}/
Parameter Frequenf:y of] Result Location of Max1mum Screening Values
Detection (Lg/L) Detection Value Exceedances
(Hg/L)

RSENIC 5/6 7.26 NTC21-MW-02 0.045 5
COBALT 3/6 15.3 NTC21-MW-02 11 1
IRON 66 34,000 NTC21-MW-02 5,000 1
MANGANESE ) 6/6 5,400 NTC21-MW-05 150 4

(1)  USEPA Tapwater Criteria

Concentrations of inorganics (arsenic, cadmium, cobalt, iron, and manganese) exceeding minimum
regulatory screening values were widespread throughout the site.  However, higher inorganic
concentrations were detected in samples collected from NTC21-MW-02 and NTC21-MW-05. Monitoring
well NTC21-MW-02 is located north of Building 7801, and NTC21-MW-05 is located directly south of
Building 1517.

4.4 SOIL AND GROUNDWATER RESULTS COMPARISON TO TACO INGESTION AND
INHALATION REMEDIATION OBJECTIVES (RESIDENTIAL AND INDUSTRIAL)

4.41 Surface Soil Results Comparison

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Résidential and/or Industrial). The highest concentrations of these
constituents were encountered at one sampling point, NTC21-SB-21, where they exceeded 12 times the
average concentration. Manganese and lead were detected at concentrations above TACO Ingestion
Remediation Objectives (Residential only). These exceedances in surface soil are shown on Figure 4-

17.°

4-15



Benzo(a)anthracene

REVISION 1
FEBRUARY 2011

The following table presents benzo(a)}anthracene .concentrations detected at Site 21 that exceed TACO

Ingestion Residential (900 ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives:

Sample Location (gebpgtg) (?127:; Description of Sample Location
NTC21-SB-01 1t02 4,800 Located in the northwest corner of the site, which is the former location|
of the incinerator. '
NTC21-SB-03 Oto 1 1,100 Located in the northwest corner of the site, which is the former location
of the incinerator. :
NTC21-SB-07 Oto1 4,200 Located in the northeast corner of the site.
NTC21-5B-11 Oto1 1,600 Located on the southeast corner of Building 1517.
NTC21-SB-21 Oto1 22,000 |Located directly south of Building 1517.
Benzo(a)pyrene

The following table presents benzo(a)pyrene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (90 ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives.

Sample Location (thebpth) (E?:;) Description of Sample Location
NTC21-SB-01 1to2 4,200 Located in the northwest corner of the site, which is the former location
. of the incinerator.
NTC21-8B-02 Oto1 360 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-03 Oto 1 2,400 Located in the northwest corner of the site, which is the former location|
of the incinerator.
NTC21-SB-05 Oto1 390 [_Located on the east side of the site.
NTC21-SB-07 Oto1 3,200 Located in the northeast corner of the site.
NTC21-SB-08 Oto1 830 | ocated in the southeast corner of the site.
NTC21-5B-09 Oto1 460 Located near the northeast comer of Building 1518.
NTC21-SB-10 Oto1 690 [_ocated in the southeast corner of the site.
NTC21-SB-11 Oto1 2,900  |Located in the southeast corner of Building 1517.
NTC21-SB-12 Oto1 430 L ocated in the northeast corner of Building 1517.
NTC21-5B-14 Oto1 860- Located directly north of Building 1517.
NTC21-SB-17 Oto1 600 Located slightly north of Building 1516.
NTC21-SB-18 Otot 200 ocated in the southwest corner of the site.
NTC21-SB-19 Oto 1 250 Located in the southwest corner of Building 1517.
NTC21-SB-20 Oto1 560 Located slightly southwest of Building 1517.
NTC21-SB-21 Otol 38,000 |Located slightly south of Building 1517.
NTC21-SB-22 Oto1 340 Located slightly south of Building 1517.

Benzo(b)flouranthene

The following table presents benzo(b)fiouranthene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (900 ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives.
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Sample Location (?tel;)gt:) (527:3) Description of Sample Location

NTC21-SB-01 1t02 6,600 |Located in the northwest corner of the site, which is the former location
’ : of the incinerator.

NTC21-SB-03 Oto1 3,500 |Located in the northwest corner of the site, which is the former location

of the incinerator.

NTC21-SB-07 Oto1 3,200 |Located in the northeast corner of the site.

NTC21-SB-08 Otot 830 L ocated in the southeast corner of the site.

NTC21-SB-10 Oto1 970 I ocated in the southeast corner of the site.

NTC21-SB-11 Oto1 4,100 | ocated on the southeast corner of Building 1517.

NTC21-SB-17 Oto 1 940 Located slightly north of Building1516.

NTC21-SB-21 Oto1 59,000 [Located slightly south of Building 1517.

Benzo{k)fluoranthene

Benzo(k)fluoranthene was detected at a concentration of 21,000 ug/kg (estimated) in soil sample NTC21-
SB21-S0-0001, located slightly south of Building 1517.

Residential Ingestion Soil Remediation Objective value of 9,000 ug/kg.

This  concentration exceeded the TACO

Dibenzo(a,h)anthracene

The following table presents dibenzo(a,h)anthracene concentrations detected at Site 21 that exceed

TACO Ingestion Residential (90 ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives.

Sample Location (f[:ego;:) (Tl?:;) Description of Sample Location

NTC21-SB-01 1to2 1,100 |Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-03 Oto 1 900 |ocated in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-08 Oto1 140 Located in the southeast corner of the site.

NTC21-SB-10 Oto1 150 | ocated in the southeast corner of the site.

NTC21-SB-11 Oto1 470 Located on the southeast corner of Building 1517.

NTC21-SB-17 Oto1 100 L ocated slightly north of Building1516.

NTC21-SB-21 Oto1 690 Located slightly south of Building 1517.

Indeno(1,2.3-cd)pyrene

The following table presents indeno(1,2,3-cd)pyrene concentrations detected at Site 21 that exceed
TACO Residential Ingestion (300 ug/kg) and/or Industrial {8,000 ug/kg) Soil Remediation Objectives.

Sample Location (?telfgtz) (I::;s/:;t) Description of Sample Location
NTC21-SB-03 2t04 16,000 |Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-07 2t04 2,500 |Located in the northeast corner of the site.
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The following table presents lead concentrations detected at Site 21 that exceed TACO Residential

Ingestion (400 mg/kg) Soil Remediation Objectives.

. Depth Result I -
Sample Location (ft bgs) (mg/kg) Description of Sample Locatlon.
NTC21-SB-10 Oto1 428 Located in the southeast corner of the site.
NTC21-SB-13 Otot 407 Located near the northeast corner of Building 1517.
Manganese

Manganese was detected at a concentration of 2,420 J mg/kg in soil sample NTC21SB-14-S0O-0001,
located directly north of Building 1517. This concentration exceeded the TACO Residential Ingestion Soil
Remediation Objective value of 1,600 mg/kg.

4.4.2 Subsurface Soil Results Comparison

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial). The highest concentrations of these
constituents were encountered at one sampling point, NTC21-SB-03, where they exceeded 16 times the
average concentration. Manganese was detected at concentrations above TACO Ingestion Remediation

Objectives (Residential only). These exceedances in subsurface soil are shown on Figure 4-17.

Benzo(a)anthracene

The following table presents benzo(a)anthracene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (900 ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives:

Sample Location (thebp;;‘) (T:;:g) Description of Sample Location
NTC21-SB-02 4106 2,000 L ocated in the northwest corner of the site, which is the former location|
: of the incinerator. _ ‘
NTC21-SB-03 2to 4 32,000 Located in the northwest corner of the site, which is the former location|
of the incinerator.
NTC21-SB-07 2to 4 4,300 |ocated in the northeast corner of the site.
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The following table presents benzo(a)pyrene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (90 ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives.

Sample Location (zebpgﬂ;) (?:;:gl;t) Description of Sample Location

NTC21-SB-02 2to 4 320 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-02 4t06 1,200 ocated in the northwest corner of the site, which is the former location
lof the incinerator.

NTC21-SB-03 2to 4 27,000 |Located in the northiwest corner of the site, which is the former location

f the incinerator.

NTC21-SB-05 2to4 210 [Located on the east side of the site.

NTC21-SB-06 2to 4 520 |_ocated on the east side of the site.

NTC21-SB-07 2to 4 3,600 Located in the northeast corner of the site.

NTC21-SB-08 2t04 740 Located in the southeast corner of the site.

NTC21-SB-09 2t04 170 Located near the northeast corner of Building 1518.

NTC21-SB-11 2to 4 220 Located on the southeast corner of Building 1517.

NTC21-SB-12 2to4 620 Located in the northeast corner of Building 1517.

NTC21-SB-22 2to 4 480 Located slightly south of Building 1517.

Benzo(b)flouranthene

The foliowing table presents benzo(b)flouranthene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (300 ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives.

Sample Location (gebpg;:) (F;Z?:g) Description of Sample Location

NTC21-8B-02 4106 1,600 |Located in the northwest corner of the site, which is the former location
- of the incinerator.

NTC21-SB-03 2t04 41,000 |Located in the northwest corner of the site, which is the former location|

of the incinerator.

NTC21-SB-07 2t04 4,300 |Located in the northeast corner of the site.

NTC21-5B-08 2t0 4 1,200 |Located in the southeast corner of the site.

NTC21-SB-12 2to4 1,200 J |Located in the northeast corner of Building 1517.

Benzo(k)fluoranthene

Benzo(k)fluoranthene was detected at a concentration of 14,000 ug/kg in soil sample NTC21SB-03-SO-

0204, located in the northwest corner of the site, which is the former location of the incinerator. This

.concentration exceeded the TACO Residential Ingestion Soil Remediation Objective value of 9,000 ug/kg.
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Dibenzo(a,h)anthracene

The following table presents dibenzo(a,h)anthracene concentrations detected at Site 21 that exceed

TACO Ingestion Residential (90 ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives.

Sample Location (gebpgt:) (?JZ?:; Description of Sample Location
NTC21-SB-02 4t06 240 Located in the northwest corner of the site, which is the former location|
of the incinerator.
NTC21-SB-03 2to 4 3,300 |Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-08 2to 4 160 |_ocated in the southeast corner of the site.
NTC21-8B-12 2104 100 LLocated in the northeast corner of Building 1517.

Indeno(1,2,3-cd)pyrene -

The following table presents indeno(1,2,3-cd)pyrene concentrations detected at Site 21 that exceed
TACO Ingestion Residential (300 ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives:

Depth Result

Sample Location| o) | (uglkg)

Description of Sample Location

NTC21-SB-03 2to 4 16,000 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-07 2to4 2,500 lL.ocated in the northeast corner of the site.
Manganese

Manganese was detected at a concentration of 1,690 J mg/kg in soil sample NTC21SB09-SO-0204,
located southeast of Building 1517. This concentration exceeded the TACO Residential Ingestion Soll

Remediation Objective value of 1,600 mg/kg.

4.4.3 Grodndwater Results Comparison

Pentachlorophenol, iron, and manganese were detected at concentrations above TACO Class |

Groundwater criteria. These exceedances in groundwater are shown on Figure 4-18.

Pentachlorophenol

Pentachlorophenol was detected in one sample collected from NTC21-MW-01 at a concentration [7.8
(estimated) ug/L] exceeding TACO Class | Groundwater criteria (1.0 ug/L). Monitoring well NTC21-MW-

01 is located in the northwest corner of the site, which is the former location of the incinerator.
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Iron

ron was detected in one sample collected from NTC21-MW-02 at a concentration (34,000 ug/L)
exceeding TACO Class | Groundwater criteria (5,000 ug/L). Monitoring well NTC21-MW-02 is located
north of Building 7801.

Manganese

The following table presents manganese concentrations detected at Site 21 that exceed TACO Class |

Groundwater criteria (150 ug/L).

Sample Location ?:S;tl)t _ Description of Sample Location
NTC21-MW-02 3,040 Located slightly north of Building 7801
NTC21-MW-03 2,150 Located on the east side of the site.
NTC21-MW-04 168 Located in the southeast corner of the site.
NTC21-MW-05 5,400 L ocated directly south of Building 1517.

4.5 BUILDING 1600A UST CLOSURE DATA

As discussed in Section 2.4, data were collected from sampling points located in the northwest corner of
Site 21 that were installed as part of the closure of Building 1600A USTs. The sampling points situated in
the northwest portion of Site 21 included two groundwater monitoring wells and three soil borings.
Samples of groundwater and soil were collected and analyzed for concentrations of the following
parameters: VOCs, which included benzene, ethylbenzene, m,p-xylene, methyl cyclohexane, o-xylene,
toluene, and total xylenes; and SVOCs which included acenaphthene, acenaphthylené, anthracene,
benzo(a)anthracene, ‘benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene, and pyrene. For the élosure assesément, groundwater data from the wells
were compared against GROs for Class | Groundwater as supplied by 35 IAC Part 742. Soil data were
compared against the lowest, or most conservative SROs for Residential Properties as supplied in 35 IAC
Part 742, while taking into account the background values as provided in Table H of Appendix A of lllinois
EPA TACO regulations.

Groundwater samples from both wells had concentrations that were less than the GROs and were
generally less than the testing procedure detection limits. As indicated in the Building 1600A report, only
one soil sample had detections of organic compounds which exceeded the SROs. This was the sample
from soil boring SB10. The five compounds in exceedance were: benzo(a)anthracene, benzo(a)byrene,

benzo(b)fluoranthene, dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. SB10 was located
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approximately 95 feet east of soil boring NTC21-SB-01, which was installed as part of the Site 21

investigation. Samples from the two borings have similar levels of organic compounds.

No documentation could be found which confirmed that the data in the Building 1600A UST Closure
Report were validated; therefore, they will not be used in this report other than for reference. Since
NTC21-SB-01 is similar in both chemical results and location, it is believed to be representative of the

conditions encountered in that portion of the site.
4.6 SUMMARY

The initiai comparison of the soil results to the minimum regulatory screening criteria (Section 4.3)
identified many exceedances. The minimum regulatory screening criteria in many cases aré the “soil to
groundwater” criteria provided by TACO or EPA. However, when the soil results are compared to the
TACO Residential and Industrial Ingestion and Inhalation screening criteria, there are only a handful of

exceedances as described in Sections 4.4.1 and 4.4.2 and shown on Figure 4-17.

The compariéon of the groundwater results in Section 4.4.3 identified a handful of exceedances in the
surficial aquifer. The majority of chemicals detected in the subsurface soil at concentrations exceeding
the “soil to groundwater” criteria were not detected in groundwater samples at the site. Naval Station
Great Lakes and the communities surrounding the base use a public water supply that obtains water from
Lake Michigan. Naval Station Great Lakes also has an ordinance that does not allow the use of
groundwater, and a Memorandum of Agreement with lllinois EPA that restricts the use of groundwater.
 The silt and pebbly clay in the surficial aquifer has insufficient permeability to allow free groundwater
movement, and therefore is not considered to be a favorable source of groundwater (lllinois State

Geological Survey, 1950).
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TABLE 4-1

SUMMARY OF SIEVE ANALYSIS RESULTS
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Fraction NTC21SB08-50-0204 NTC09SB07-SO-1416 NTC09SB09-S0O-1012 NTC09SB21-S0O-0608
CLAY (%) K 6 20 25
GRAVEL (%) 39 0 7 1
SAND (%) 29 , 45 37 : 11
SILT (%) 21 49 36 63
SIEVE 1" (% passing) 100 100 100 100
SIEVE 3/4" (% passing) 93 100 ' 100 100
SIEVE 1/2" (% passing) 81 100 100 100
NO. 4 SIEVE (% passing) » 61 100 93 99
NO. 10 SIEVE (% passing) ' 51 100 85 97
NO. 40 SIEVE (% passing) 43 85 72 95
NO. 100 SIEVE (% passing) 36 ‘ 71 61 91
NO. 200 SIEVE (% passing) 32 55 : 56 88
Hydrometer - 0.026 mm (% passing) 22 26 48 60
Hydrometer - 0.01 mm (% passing) 15 14 31 41
Hydrometer - 0.007 mm (% passing) 12 10 26 33
Hydrometer - 0.00052 mm (% passing) 11 6 20 : 25
Hydrometer - 0.004 mm (% passing) 10 6 19 23
Hydrometer - 0.002 mm (% passing) 6 6 . 14 18
USCS SYMBOL SP/SM SM SM/SC ML/CL




TABLE 4-2

WATER LEVEL. MEASUREMENTS
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Ground Top of Screened Interval 11/17/2009
Surfa_ce Casing Bottom Water
wellip  |Elevation| o™ | ofwell | Top | Bottom | PSPt | Level
(feet above |(feet bygs)](feet bgs)|(feet bgs) Water (feet
above msl) | (feet) above
msh msh
NTC21-MW-01 660.630 | 660.365 14.00 4.00 14.00 5.01 655.355
NTC21-MW-02 654.245 | 653.660 16.00 6.00 16.00 2.42 651.240
NTC21-MW-03 | 653.315| 652.825 14.00 4.00 14.00 1.35 651.475
NTC21-MW-04 653.105{ 652.740 20.00 10.00 20.00 3.45 649.290
NTC21-MW-05 655.280 | 655.030 13.00 3.00 13.00 2.98 652.050
NTC21-MW-06 659.530 1 659.170 14.00 4.00 14.00 6.25 652.920

Wells were surveyed by a professional surveyor (James Anderson Company) using NAVD 88 US
in feet.



TABLE 4-3

SLUG TEST RESULTS
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
- GREAT LAKES, ILLINOIS

. Existing

Elevation Ground : Hydraulic Hydraulic

Monitoring . . Top of PVC . Total Screen Sandpack Sandpack y . . y . .
Northing Easting Elevation Screen Depth . . Conductivity | Conductivity

Well (feet above Depth Elevation Depth Elevation
(feet above (ft/sec) (cm/sec)
msl)
msl)

NTC21-MW-01{ 2057880.83 | 1114691.88 660.37 660.63 14.00 4.00 14.00 | 656.37 - 646.37| 3.00 - 14.00 |657.37 - 646.37| 57 x 107> 173X 10?2
NTC21-MW-02 | 2057873.49 | 1115236.52 653.66 654.25 16.00 | 6.00 - 16.00 |647.66 - 637.66] 5.00 - 16.00 |648.66 - 637.66]| 1.06 X10° | 3.23xX 10"

NTC21-MW-03] 2057733.70 | 1115381.71 652.83 653.32 14.00 | 4.00 14.00 | 648.83 - 638.83] 3.00 - 14.00 | 649.83 - 638.83| Not Tested Not Tested

NTC21-MW-04 | 2057444.47 { 1115416.45 652.74 653.11 13.00 | 10.00 - 20.00 |642.74 - 632.74| 8.00 - 20.00 | 644.74 - 632.74| Not Tested Not Tested
NTC21-MW-05| 2057518.81 | 1115138.92 655.03 655.28 16.00 | 6.00 - 16.00 {649.03 - 639.03| 2.00 - 14.00 [653.03 - 641.03| 287 x107° | 875 x 10
NTC21-MW-06 | 2057503.81 | 1114703.35 659.17 659.53 14.00 | 4.00 14.00 | 655.17 - 645.17| 3.00 - 14.00 |656.17 - 64517 3.08X10™* | 94X 10°

1. Rising head slug tests completed in selected wells were analyzed by Bouwer and Rice Method (1989).
2. Elevations were obtained by James Anderson Company.

3. Northing and Easting Coordinates according to North American Datum 83.

4, Vertical Elevations according to North American Vertical Datum 88.




<9
SURFACE AND SUBSURFACE SOIL REGULATORY SCREENING VALUES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
- GREAT LAKES, ILLINOIS

lilinois EPA USEPA
Non-TACO | Non-TACO | Non-TACO | Non-TACO TACO TACO TACO TACO USEPA USEPA
Non-TACO Ingestion Inhalation Ingestion Inhalation TACO Ingestion Inhalation Ingestion Inhalation ORNL USEPA ORNL USEPA USEPA
Parameter Class 1 Soil Soil Soil Soil Soil Class 1 Soil Soil Soil Soil Soil MCL- |Residentia| Risk- Industrial | Residential
to Remediation | Remediation | Remediation | Remediation to Remediation | Remediation | Remediation | Remediation Based | SSLs Based Inhalation | Inhalations
Groundwater | Objectives | Objectives '| Objectives | Objectives |Groundwater| Objectives Objectives | Objectives | Objectives SSLs SSLs SSLs SSLs
(Industrial) | (Industrial) | (Residential) | (Residential) (Industrial) | (Industrial) | (Residential) | (Residential)
Volatile Organics (ug/kg) K
2-BUTANONE NC NC NC NC NC NC NC NC NC NC NC 28000000 00 24000000 | 24000000
ACETONE NC NC NC NC NC 25000 NC 100000000 70000000 100000000 NC 61000000 4500 NC NC
BENZENE NC NC NC NC NC 30 100000 1600 12000 800 2.6 1100 0 1600 830
CARBON DISULFIDE NC NC NC NC NC 32000 200000000 720000 7800000 720000 NC 820000 0 720000 720000
CHLOROMETHANE NC 180000 NC 110000 NC NC NC NC NC NC 120000 49 3900 2100 2.10E+03
CIS-1,2-DICHLOROETHENE NC NC NC NC 400 20000000 1200000 780000 1200000 780000 110 NC NC
CYCLOHEXANE NC NC 280000 NC 280000 NC NC NC NC NC NC 7000000 § 1.32E+13 | B.51E+12
ETHYLBENZENE NC NC NC NC NC 13000 200000000 400000 7800000 400000 780 5400 400000 400000
ISOPROPYLBENZENE NG NC NG NC NC NC NC NC NC NC NC 2100000 850000 850000
METHYL CYCLOHEXANE NC NC 0000 NC 0000 NC NC NC NC NC NC NC 490000 490000
TETRACHLOROETHENE NC NC NC NC NC 60 110000 20000 12000 11000 2.3 550 0.049 20000 10000
TOLUENE NC NC NC NC NC 12000 410000000 650000 16000000 650000 690 5000000 1600 650000 650000
TRICHLOROFLUOROMETHANH NC NC NC NC NC NC NC NC NC NC NC 780000 830 1600000 1100000
TOTAL XYLENES NC NC NC NC NC 150000 410000000 320000 16000000 320000 9800 630000 00 1100000 700000
Semivolatile Organics (ug/kg) )
1,1-BIPHENYL 150000 100000000 NC 3900000 NC NC NC NC NC NC NC 3900000 NC
2-METHYLNAPHTHALENE NC NC NC NC NC NC NC NC NC NC NC 310000 NC
4-METHYLPHENOL 200 10000000 NC 390000 NC NC NC NC NC NC NC 310000 NC
ACENAPHTHENE NC NC NC NC NC 570000 120000000 NC 4700000 NC NC 3400000 NC
ACENAPHTHYLENE 85000 61000000 NC 2300000 NC NC NC NC NC NC NC 3400000 NC
ACETOPHENONE NC NC NC NC NC NC NC NC NC NC NC 7800000 NC
ANTHRACENE NC NC NC NC NC 12000000 610000000 NC 23000000 NC NC 17000000 NC
BENZO(A)ANTHRACENE NC NC NC NC NC 2000 8000 NC 900 NC NC 150 NC
BENZO(A)PYRENE NC NC NC NC NC 8000 800 NC 90 NC 240 15 NC
BENZO(B)FLUORANTHENE NC NC NC NC NC 5000 8000 NC 900 NC NC 150 NC
BENZO(G,H,)PERYLENE 27000000 61000000 NC 2300000 NC NC NC NC NC NC NC 1700000 NC
BENZO(K)FLUORANTHENE NC NC NC NC NC 49000 78000 NC 9000 NC NC 1500 NC
BIS(2-ETHYLHEXYL)PHTHALAT] NC NC NC NC NC 3600000 410000 31000000 46000 31000000 1400 35000 NC
BUTYL BENZYL PHTHALATE NC NC NC NC NC 930000 410000000 930000 16000000 930000 NC 260000 NC
CARBAZOLE NC NC NC NC NC 600 290000 NC 32000 NC NC NC NC
CHRYSENE NC NC NC NC NC 160000 780000 NC 88000 NC NC 15000 NC
DI-N-BUTYL PHTHALATE NC NC NC NC NC 2300000 200000000 2300000 7800000 2300000 NC 6100000 NC
DIBENZO(A H)ANTHRACENE NC NC " NC NC NC 2000 800 NG 90 NC NC 15 NC
DIBENZOFURAN NC NC NC NC NC NC NC NC NC - NC NC 78000 NC
FLUORANTHENE NC NC NC NC NC 4300000 82000000 NC 3100000 NC NC 2300000 160000 NC
FLUORENE NC NC NC NC NC 560000 | 82000000 NC 3100000 NC NC 2300000 PO NC
INDENO(1,2,3-CD)PYRENE NC NC NC NC NC 14000 8000 NC 900 NC NC 150 120 NC
NAPHTHALENE NC NC NC NC NC 12000 41000000 270000 1600000 170000 NC 3600 '0.47: 170000
PHENANTHRENE 200000 61000000 NC 2300000 NC NC NC NC NC NC NC 1700000 120000 NC
PYRENE NC NC NC NC NC 4200000 61000000 NC 2300000 NC NC 1700000 120000 NC
Pesticides/PCBs (ug/kg)
4,4-DDD NC NC NC NC NC 16000 24000 NC 3000 NC NC 2000 NC
4,4'-DDE NC NC - NC NC NC 54000 17000 NC 2000 NC NC 1400 NC
44-DDT NC NC NC NC NC 32000 17000 1500000 2000 NC NC 1700 750000
ALDRIN NC NC NC NC NC 500 300 6600 40 3000 NC 29 3400
ALPHA-BHC NC NC NC NC NC 0.5 900 1500 100 800 NC 77 750
ALPHA-CHLORDANE NC NC NC NC NC NC NC NC NC NC 140 1600 72000
AROCLOR-1242 : NC NC NC NC NC NC NC NC NC NC NC 220 NC
AROCLOR-1260 NC NC NC NC NC NC NC NC NC NC NC 220 NC
BETA-BHC NC NC NC NC NC NC NC NC NC NC NC 270 6000
DELTA-BHC NC NC NC NC NC NC NC NC NC NC NC 77 NC .
DIELDRIN NC NC NC NC NC 4 400 2200 40 1000 NC 30 1100
ENDOSULFAN | NC NC NC NC NC - NC NC NC NC NC NC 370000 NC
ENDOSULFAN Il NC NC NC NC NC NC NC NC NC NC NC 370000 NC
ENDOSULFAN SULFATE NC NC NC NC NC NC NC NC NC NC NC 370000 NC
ENDRIN NC NC NC NC NC 1000 610000 NC 23000 NC B 18000 NC
ENDRIN ALDEHYDE NC NC NC NC NC NC NC NC NC NC 8 18000 NC
ENDRIN KETONE NC NC NC NC NC . NC NC NC NC NC B 18000 NC
GAMMA-BHC (LINDANE) NC NC NC NC NC 9 4000 NC 500 NC 1.2 520 NC
GAMMA-CHLORDANE NC NC NC NC NC NC NC NC NC NC 140 1600 72000
HEPTACHLOR EPOXIDE NC NC NC NC NC . 700 600 9200 70 5000 4.1 53 4700
METHOXYCHLOR NC NC NC NC NC 160000 10000000 NC 390000 NC 00 310000 NC
Herbicides (ug/kg)
2,4-D NC NC NC NC . NC 1500 20000000 NC 780000 NC NC
DICAMBA NC NC NC NC NC NC NC NC NC NC NC
DINOSEB NC NC NC NC NC 340 2000000 NC 78000 NC NC
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8,9-OCDF NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDD NC NC NC NC NC NC NC NC NC NC NC -
1,2,3,4,6,7,8-HPCDF NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,.7,8,9-HPCDF NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,7,.8-HXCDD NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDF NC NC NC NC NC NC . NC NC NC NC NC
1,2,3,6,7,8-HXCDD NC NC NC NC NC NC NC NC NC NC NC
1,2,3,6.7,8-HXCDF NC NC NC NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDD NC NC NC NC NC NC NC NC NC NC NC 45 2540000
1,2,3,7,8,9-HXCDF NC NC NC NC NC NC NC NC NC " NC NC 45 NC
1,2,3,7,8-PECDD NC NC NC __NC NC NC NC NC NC NC NC 4.5 NC
1,2,3,7,8-PECDF . NC NC NC NC NC NC NC NC NC NC NC 150 NC
2.3,4,6,7,8-HXCDF NC NC NC NC NC NC NC NC NC NC NC 45 NC
2,3,4,7,8-PECDF . NC NC NC NC NC NC NC NC NC NC NC 15 NC
2,3,7,8-TCDD NC NC NC NC NC NC NC NC NC NC = 15 4.5 42
2,3,7,8-TCDF NC NC NC NC NC ‘NC NC NC NC NC NC 45 NC
Inorganics {mg/kg) :
ALUMINUM NC 1000000 1000000 78000 1000000 NC NC NC NC NC NC 77000 000 11000000 7090000
ANTIMONY NC NC NC NC NC 5 820 NC 31 NC D 31 0.66 NC NC
ARSENIC NC NC NC NC NC 31 NC 1200 NC 750 0.29 0.39 X 1440 769
BARIUM NC NC NC NC NC 2100 140000 910000 5500 690000 B 15000 300 1100000 709000
BERYLLIUM NC NC NC NC NC 8000 4100 2100 160 1300 160 58 2570 1380
CADMIUM NC NC NC NC - NC 430 2000 2800 78 1800 0.38 70 1.4 3430 1840
CALCIUM NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
CHROMIUM NC NC NC. NC NC 8 6100 420 230 270 180000 NC NC 515 276
COBALT NC NC NC NC NC NC 120000 NC 4700 NC NC 23 D.49 2210 1180
COPPER NC NC NC NC NC 330000 82000 NC . 2900 NC 46 3100 51 NC NC
IRON NC 1000000 NC 55000 NC NC NC NC . NC NG NC 55000 640 NC NC
LEAD NC NC NC NC NC 107 800 NC 400 NC : NC
MAGNESIUM NC NC NC NC NC NC NC NC 000 NC NC NC
MANGANESE NC NC NC NC NC NC 41000 91000 1600 63000 NC 70900
MERCURY NC NC NC NC NC NC 610 16 23 10 0.1 2.9
NICKEL NC NC NC NC NC B 41000 21000 1600 13000 NC NC
POTASSIUM NC NC NC NC NC NC NC NC NC NC NC NC
SELENIUM NC NC NC NC NC 2.4 10000 NC 390 NC 0.26 NC
SILVER NC NC NC NC NC 110 10000 NC 390 NC NC NC
SODIUM NC NC NC NC NC NC NC - NC NC NC NC NC
VANADIUM NC NC NC NC NC 980 14000 NC 550 NC NC NC
ZINC NC NC NC NC NC 53000 610000 NC 23000 NC NC NC
ng/kg = Nanogram per kilogram. NC = No criteria.

ug/kg = Microgram per kilogram.
mg/kg = Milligram per kilogram.



TABLE 4-5

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 2

Frequency | Minimum | Maximum {Sample with Maximum Minimum | Maximum Avera_ge Overall Standard Mlmmum.Regulatory Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter . N Non- Non- Positive .. Screening Value
of Detection| Result Result Detection . . Average Deviation
Detection | Detection Result
= Value l Exceedances Value TExceedances I Source Value [ Exceedances I Source Value I Exceedances I Source
Volatile Organics (ug/kg) : ]
2-BUTANONE 1/22 30 J 30 J|NTC21-5B-05-S0O-0001 4.3 7.8 3.00E+01 3.95E+00 { 5.84E+00 1500 0 NC 0 1 through 5 NC 0 6 through 10 1500 0 13
ACETONE 6/22 21 180 J {NTC21-8B-05-SO-0001 4.3 14 7.58E+01 2.28E+01 4.58E+01 4500 0 NC 0 1 through 5 25000 0 6 4500 0 13
B 5/22 0.56 NTC21-SB-01-S0O-0102 4.3 7.8 7.70E-01 2.34E+00 9.78E-01 0 NC 0 1 through 6 30 0 6
CARBON DISULFIDE 14/22 1.6 J 16 |NTC21-SB-17-80-0001 4.4 6.6 4.91E+00 | 4.13E+00 [ 3.09E+00 310 0 NC 0 1 through § 32000 0 6 : 310 0 13
CYCLOHEXANE 12/22 0.71J 2.9 J|NTC21-SB-10-S0O-0001 4.3 7.8 1.36E+00 | 2.04E+00 9.79E-01 13000 0 280000 0 3and 5 NC 0 6 through 10 13000 0 13
ETHYLBENZENE 1/22 094 0.9 J|NTC21-SB-11-S0O-0001 4.3 7.8 9.00E-01 2.67E+00 6.20E-01 1.7 0 NC 0 1 through 5 13000 0 6 1.7 0 13
METHYL CYCLOHEXANE 18/22 0.43 J 3.7 J|NTC21-8B-12-S0-0001 4.3 6.6 1.77E+00 | 1.92E+00 | 1.03E+00 120000 0 120000 0 3and 5 NC 0 6 through 10} 490000 0 14 and 15
RA ORO 1/22 4 ) NTC21-SB-19-S0O-0001 4.3 7.8 1.40E+00 [ 2.70E+00 5.50E-01 0.049 NC 0 1 through 5§ 60 0 6 0.049
TOLUENE 2/22 1.14 1.4 J|NTC21-SB-01-S0O-0102 4.3 7.8 1.25E+00 | 2.66E+00 6.37E-01 690 0 NC 4] 1 through 5 12000 0 6 690 0 i1
TOTAL XYLENES 1/22 1.6 J 1.6 J{NTC21-SB-11-SO-0001 4.3 7.8 1.60E+00 | 2.70E+00 5.37£-01 200 0 NC 0 1 through 5 [ 150000 0 6 200 0 13
Semivolatile Organics (ug/kg) ) : .
1,1-BIPHENYL 1/22 62 J] 62 JINTC21-SB-01-S0-0102| - 350 430 6.20E+01 1.83E+02 | 2.93E+01 | 19000 0 [ 150000 0 1 NC 0 6 through 10 19000 0 13
AP A 22/22 27 NTC21-SB-14-SO-0001 4.16E+02 | 4.16E+02 | 2.59E+02 0 NC 0 1 through 5 NC 0 6 through 10 0
4-METHYLPHENOL 1/21 50 J 50 J|NTC21-5B-21-S0O-0001 350 430 5.00E+01 1.84E+02 | 3.26E+01 150 0 200 0 1 NC | 0 6 through 10 150 0 13
ACENAPHTHENE 17/22 13. 2200 |NTC21-SB-21-SO-0001 3.7 4.3 3.04E+02 | 2.36E+02 | 5.03E+02 22000 0 NC 0 1 through 5 {. 570000 0 6 22000 0 13
ACENAPHTHYLENE 10/22 20 680 |NTC21-SB-03-S0O-0001 3.5 4.3 1.25E+02 | 5.78E+01 1.44E+02 22000 0 85000 0 1 NC 0 6 through 10 22000 0 13
ACETOPHENONE 1/22 48 J 48 J|NTC21-SB-08-SO-0001 350 430 4.80E+01 1.83E+02 | 3.23E+01 1100 0 NC 0 1 through 5 NC 0 6 through 10 1100 0 13
ANTHRACENE 14/22 37 7200 [NTC21-SB-21-50-0001 3.6 4.3 9.18E+02 | 5.85E+02 | 1.56E+03 360000 0 NC 0 1 through 5 | 12000000 0 6 360000 0
B O(A)A RA 20/22 0 i NE NTC21-SB-21-S0-0001 4 4.3 1.89E+03 | 1.72E+03 | 4.70E+03 0 0 NC 0 1 through 5 5
B O(A)PYR 17/22 00 QR NTC21-SB-21-S0-0001 3.6 4.3 3.33E+03 | 2.58E+03 | 8.00E+03 NC 0 1 through 5 17
B O(B ORA 20/22 90 i ) NTC21-SB-21-S0-0001 4.1 4.3 4.38E+03 | 3.98E+03 | 1.24E+04 0 NC 0 1 through 5 g ~-—- 9 _ . 3 20 @ __
BENZO(G,H,)PERYLENE 18/22 150 24000 J| NTC21-5B-21-S0O-0001 3.7 -~ 441 1.94E+03 | 1.59E+03 | 5.04E+03 120000 0 2300000 0 4
B O ORA 20/22 110 i RE NTC21-SB-21-S0-0001 4.1 4.3 1.74E+03 | 1.58E+03 [ 4.39E+03 0 NC 0 1 through 5 1
B P AL A 16/22 514 LAY NTC21-8B-21-S0-0001 390 410 3.55E+02 | 3.12E+02 | 6.92E+02 00 NC 0 1 through 5 0
BUTYL BENZYL PHTHALATE 1/22 97 J 97 J{NTC21-SB-08-SO-0001 350 430 9.70E+01 1.85E+02 | 2.28E+01 510 0 NC 0 1 through 5 0
ARBAZO 4/22 66 J L NTC21-SB-21-S0O-0001 700 860 1.09E+03 [ 5.09E+02 | 4.61E+02 600 NC 0 1 through 5 3
R 20/22 130 J JUJNE NTC21-SB-21-S0-0001 4 4.3 2.49E+02 | 2.26E+03 | 6.59E+03 00 NC 0 1 through 5 0
Di-N-BUTYL PHTHALATE 2/22 37 J 190 J[NTC21-SB-10-S0-0001 350 430 1.14E+02 | 1.83E+02 | 3.45E+01 9200 0 NC 0 1 through 5 0 6, 8,
DIB O(A,H)A RA 12/22 44 I NT-C21-SB-01-S0-0102 3.5 4.3 3.26E+02 | 1.79E+02 | 3.16E+02 NC 0 1 through 5 7 -9 3
DIBENZOFURAN 22122 39 J 640 NTC215B21-50-0001 - 2.22E+02 | 2.22E+02 | 1.76E+02 680 0 NC 0 1 through 5 0 6 through 10 0 13
FLUORANTHENE 22/22 260 84000 |NTC21-SB-21-S0O-0001 6.08E+03 | 6.08E+03 | 1.78E+04 160000 0 NC 0 1 through 5| 3100000 0 9 160000 0 13
FLUORENE 9/22 11 1600 |NTC21-SB-21-S0-0001 3.6 4.3 4.62E+02 | 1.90E+02 | 4.16E+02 27000 0 NC 0 1through 5| 560000 0 6 27000 0 13
DENO D)PYR 16/22 0 SR NTC21-SB-21-S0-0001 3.5 4.3 3.04E+03 | 2.21E+03 | 7.60E+03 0 6 NC 0 1 through 5 900 : 9 0 B
AP A 22/22 B I NTC21-SB-01-80-0102 2.37E+02 | 2.37E+02 | 1.35E+02 0.4 NC 0 1 through 5 12000 0 6 X
PHENANTHRENE 22/22 250 30000 |NTC21-SB-21-SO-0001 3.10E+03 | 3.10E+03 | 6.48E+03 120000 0 200000 0 1 NC 0 6 through 10 120000 . 0 13
PYRENE 22/22 240 70000 |NTC21-§B-21-S0-0001 5.05E+03 | 5.05E+03 | 1.48E+04 120000 0 NC 0 1 through 5] 2300000 0 9 120000 0 13
Pesticides/PCBs (ug/kg) A
4,4'-DDD 22/22 075 J 1) NTC21-SB-10-SO-0001 1.01E+02 | 1.01E+02 | 1.56E+02 66 NC 0 1 through 5 3000 0 9 66
4,4'-DD 22/22 0.45 J 1) NTC21-SB-10-SO-0001 5.55E+01 5.55E+01 9.08E+01 : 8 NC 0 1 through 5 2000 0 9 :
4,4'-DD 22/22 0.77 J ) NTC21-SB-10-SO-0001 8.14E+01 8.14E+01 1.70E+02 6 6 NC 0 1 through 5 2000 0 9 6
ALDRIN 2/22 0.23 J 0.33 J|NTC21-SB-01-S0O-0102 0.35 0.43 2.80E-01 1.97E-01 3.30E-02 0.65 0 NC 0 1 through 5 40 0 9 0.65 0 13
ALPHA-B 7/22 0.28 NTC21-SB-05-S0-0001 0.35 0.43 3.94E+00 | 1.38E+00 { 3.16E+00 0.06 NC 0 1 through 5 0 6 0.06
ALPHA ORDA 12/22 0.64 J NTC21-5B-22-50-0001 0.35 0.43 5.59E+00 | 3.14E+00 | 5.93E+00 NC 0 1 through 5 NC 0 6 through 10
AROCLOR-1260 14/22 21 J N NTC21-SB-10-S0-0001 18.1 20.8 2.30E+02 | 1.50E+02 | 1.85E+02 4 NC 0 1 through 5 NC 0 6 through 10 :
BETA-B 3/22 D NTC21-SB-03-50-0001 0.35 0.43 6.10E-01 2.46E-01 1.87E-01 0 NC 0 1 through 5 NC 0 6 through 10 0
D A-B 7/22 0.4 N7C21-SB-10-SO-0001 0.35 0.43 1.356+00 5.55E-01 8.42E-01 0.06 NC 0 1 through 5 NC . 0 6 through 10 0.06
DIELDR 15/22 0 NTC21-SB-21-S0O-0001 0.75 0.82 4.84E+00 | 3.43E+00 | 4.37E+00 0 NC 0 1 through 5 4 4 B 0
ENDOSULFAN | ] 7/22 0.2J 14 J|NTC21-8B-10-S0-0001 0.35 0.43 3.88E+00 | 1.36E+00 | 3.06E+00 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
ENDOSULFAN Il 6/22 0.58 J 4.6 J|NTC21-5B-10-SO-0001 0.71 0.83 ' | 2.31E+00 9.10E-01 1.18E+00 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
ENDOSULFAN SULFATE 12/22 0.96 J 25 J|NTC21-8B-21-50-0001 0.71 0.82 6.86E+00 | 3.91E+00 | 6.50E+00 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
DR 8/22 0.71dJ R NTC21-SB-10-S0O-0001 0.72 0.86 3.94E+01 1.46E+01 4.92E+01 B NC 0 1 through 5 1000 0 6 B
ENDRIN ALDEHYDE 6/22 039 J| 28 JINTC21-5B-10-S0O-0001 0.71 0.86 7.90E+00 | 2.43E+00 | 6.11E+00 81 0 NC 0 1 through 5 NC 0 6 through 10 81 0 13
ENDRIN KETONE 4/22 0.85 J 44 J{NTC21-5B-21-S0O-0001 0.72 0.86 1.24E+01 2.57E+00 | 9.28E+00 81 0 NC 0 1 through 5 NC 0 6 through 10 81 0 13
A A-B DA 9/22 0.22 J NTC21-SB-21-S0-0001 0.35 0.4 3.14E+00 | 1.40E+00 | 4.26E+00 0.36 NC 0 1 through 5 9 : 0.36
A A ORDA 19/22 0.64 J§ NTC21-SB-10-S0-0001 0.35 0.4 1.96E+01 1.69E+01 4.19E+01 NC 0 1 through 5 NC 0 6 through 10
PTA OR EPOXID 13/22 0.15 J § M NTC21-SB-06-S0-0001 0.35 04 1.30E+00 8.44E-01 8.99E-01 0 NC 0 1 through 5 70 0 9 0
METHOXYCHLOR [ 1522 0.35 J]| 37 J[NTC21-SB-04-SO-0001 0.35 0.4 8.50E+00 | 5.85E+00 | B8.90E+00 2200 0 NC 0 1through 5 [ 160000 0 6 2200 0 11
Herbicides (ug/kg)
4-D 1/22 NTC21-SB-13-S0O-0001 52.7 61.8 2.17E+02 | 3.69E+0t1 | 4.03E+01 B NC 0 1 through 5 1500 0 6 :
DICAMBA 7/22 4.86 J 9.99 J|NTC21-SB-14-50-0001 5.31 6.18 7.22E+00 | 4.23E+00 | 2.31E+00 280 0 NC 0 1 through 5 NC 0 6 through 10 280 0 13
DINOSEB 1/22 17.2J 17.2 J[NTC21-5B-14-S0O-0001 26.3 32.2 1.72E+01 1.43E+01 1.04E+00 62 0 NC 0 1 through 5 340 0 6 62 0 11
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OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA »
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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Frequency | Minimum | Maximum |Sample with Maximum Minimum | Maximum Avefgge Overall Standard Mlmmum.Regulatory Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter X . Non- Non- Positive . Screening Value
of Detection| Result Result Detection . . Average Deviation
Detection | Detection Result
] Value l Exceedances Value J Exceedances l Source Value ] Exceedances ] Source Value I Exceedances I Source
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-0CDD 22 174 | NTC21-SB-09-SO-0001 7.42E+02 | 7.42E+02 | 8.03E+02 870 NC 0 1 through 5 NC 0 6 through 10
2/2 19.8 141 |NTC21-SB-09-S0-0001 8.04E+01 | 8.04E+01 | 8.57E+01 870 0 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,6,7,8-HPCDD 2/2 17.7 I NTC21-SB-09-SO-0001 9.34E+01 9.34E+01 1.07E+02 6 NC 0 1 through 5 NC 0 6 through 10 [
1,2,3,4,6,7,8-HPCDF - 2/2 9.64 X I NTC21-SB-09-SO-0001 --- L - 4.60E+01 4.60E+01 5.14E+01 : NC 0 1 through 5 NC 0 6 through 10 |§
1,2,3,4,7,8,9-HPCDF [ 2/2 0.952 J 4.08 J|NTC21-8B-09-SO-0001 2.52E+00 | 2.52E+00 | 2.21E+00 26 0. NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,7,8-HXCDD 1/2 1.9J 1.9 J|NTC21-8B-09-50-0001 5 5 1.90E+00 [ 2.20E+00 4.24E-01 2.6 [ NC 0 1 through 5 NC 0 6 through 10
4,7,8 D 2/2 1.31J 9 NTC21-SB-09-S0O-0001 3.61E+400 | 3.61E+00 | 3.25E+00 B NC 0 1 through 5 NC 0 6 through 10 B
6,7,8 DD 22 1.14 J : Il NTC21-SB-09-SO-0001 --- 4.52E+00 | 4.52E+00 | 4.78E+00 6 NC 0 1 through 5 NC 0 6 through 10
6,7,8 D 2/2 1.07 J B NTC21-SB-09-SO-0001 6.34E+00 | 6.34E+00 | 7.45E+00 B NC 0 1 through 5 NC [ 6 through 10 B
8,9 DD 2/2 0.81J NTC21-8B-09-S0O-0001 . 2.99E+00 | 2.99E+00 | 3.08E+00 6 NC 0 1 through 5 NC 0 6 through 10 |
8,9 D 22 0.358 J N NTC21-SB-09-S0O-0001 --- 1.52E+00 1.52E+00 | 1.64E+00 6 NC 0 1 through 5 NC 0 6 through 10
8-PECDD 22 0.76 NTC21-SB-09-S0O-0001 - 3.33E+00 | 3.33E+00 | 3.63E+00 0.26 NC 0 1 through 5 NC 0 6 through 10
1,2,3,7,8-PECDF 1/2 1.92 J 1.92 J|NTC21-SB-09-S0-0001 0.462 0.462 1.92E+00 1.08E+00 | 1.19E+00 8.7 0 NC 0 1 through 5 NC 0 6 through 10
4,6,7.8 D 2/2 1.84 J b NTC21-5B-09-S0O-0001 - - 1.40E+01 1.40E+01 1.72E+01 ; NC 0 1 through § NC 0 6 through 10
4,7,8-PECD 22 66 NTC21-5B-09-SO-0001 3.06E+01 3.06E+01 3.81E+01 0.8 NC o] 1 through 5 NC 0 6 through 10
B DD 2/2 0.198 J 0.816 NTC21-SB-09-S0O-0001 - - 5.07E-01 5.07E-01 4.37E-01 0:26 NC 0 1 through 5 NC 0 6 through 10
B D 1/2 NTC21-5B-09-S0O-0001 0.728 0.728 3.17E+00 1.77E+00 1.98E+00 ; NC 0 "1 through 5 NC 0 6 through 10
Inorganics (mg/kg) :
ALUMINUM 22/22 2470 29500 |NTC21-5B-14-SO-0001 7.62E+03 | 7.62E+03 | 6.23E+03 78000 -0 4 NC 0 6 through 10
A O 6/22 0.6 NTC21-8B-10-SO-0001 0.513 1.63 2.16E+00 9.55E-01 1.12E+00 .2 . B NC 0 1 through 5 5 0 6
AR 22/22 48.4 NTC21-8B-14-S0O-0001 - - 1.25E+01 1.25E+01 1.22E+01 B A B NC 0 1 through 5 31 0
BAR 22/22 29.3 J ‘I NTC21-SB-14-SO-0001 7.64E+01 | 7.64E+01 | 5.01E+01 |8 _ NC 0 1through5| 2100 0
BER 22/22 0.254 4 NTC21-8B-14-S0O-0001 - - 1.03E+00 1.03E+00 1.13E+00 [EEmkS ' S NC 0 1 through 5 0
AD 21/22 0.132 NTC21-8B-10-S0O-0001 0.262 0.262 2.32E+00 2.22E+00 3.16E+00 NC 0 1 through 5 0
CALCIUM ) 22/22 © 2240 J] 133000 |NTC21-SB-20-SO-0001 7.16E+04 | 7.16E+04 | 3.84E+04 NC 0 1 through 5 0
RO 22/22 5.38 J 6 NTC21-SB-09-S0-0001 2.03E+01 2.03E+01 3.25E+01 NC 0 1through 5 B T2
OBA 22/22 NTC21-SB-13-SO-0001 -~ -—- 6.59E+0C | 6.59E+00 | 3.64E+00 NC 0 1 through 5§ 0
OPPER 22/22 12.9 B NTC21-SB-10-S0O-0001 -— 9.36E+01 9.36E+01 1.77E+02 0 1 through 5 0
RO 22/22 S JLLNE NTC21-SB-15-S0O-0001 2.68E+04 | 2.68E+04 | 1.49E+04 1 B 0
AD 22/22 16.7 428 NTC21-SB-10-S0-0001 - - 1.01E+02 1.01E+02 1.14E+02 0 1 through 5 2
MAGNESIUM 22/22 1440 75800 |NTC21—SB»19-SO-OOO1 -—- - 3.4BE+04 3.48BE+04 2.29E+04 NC 0 1 through 5
A A 22/22 420 NTC21-SB-14-S0-0001 —— - 5.89E+02 5.89E+02 5.01E+02 NC 0 1 through 5 22
H R 22/22 0.0 B.98 NTC21-8B-10-SO-0001 - - 5.68E-01 5.68E-01 1.90E+00 0. . T NC 0 1 through 5 22
22/22 5.56 6 NTC21-5B-09-SO-0001 - T 2.19E+01 2.19E+01 1.38E+01 5 19 - NC 0 1 through 5 19— 2
POTASSIUM 22/22 428 1930 [NTC21-SB-14-S0O-0001 8.39E+02 | 8.39E+02 | 3.64E+02 NC 0 1 through 5 0 6 throgqh 10 0
SILVER 3/22 0.233 1A NTC21-SB-10-SO-0001 0.103 0.325 7.19E-01 1.83E-01 2.92E-01 1.6 0 NC 0. 1 through & 110 0 6 1.6 0 13
SODIUM 22/22 230 2080 |NTC21-SB-17-S0-0001 - 9.27E+02 | 9.27E+02 | 4.62E+02 NC 0 NC 0 1 through 5 NC 0 6 through 10 NC 0 11 through 15
VANADIUM 22/22 8.94 25.7 [INTC21-8B-09-SO-0001 - 1.67E+01 1.67E+01 5.09E+00 180 0 NC 0 1 through 5 550 0 9 180 0 13
22/22 46.5 0 NTC21-SB-10-SO-0001 - 2.47E402 2.47E+02 3.05E+02 680 NC 0 1 through 5 23000 0 9 680
Shaded celis and boldface font indicate that the concentration is greater than the minimum regulatory screening value. 1 = Non-TACO Class 1 Soil to Groundwater. 11 = USEPA ORNL MCL-Based SSLs.
NTC21-SB-10-SO-0001 = Soil sample coilected at soil boring 10 from 0 to 1 foot. ) 2 = Non-TACO Ingestion Soil Remediation Objectives (Industrial). 12 = USEPA Residential SSLs.
3 = Non-TACO Inhalation Soil Remediation Objectives (Industrial). 13 = USEPA ORNL Risk-Based SSLs.
USEPA = United States Environmental Protection Agency. 4 = Non-TACO Ingestion Soil Remediation Objectives (Residential). 14 = USEPA Industrial Inhalation SSLs.
TACO = Tiered Approach to Corrective Action Objectives. 5 = Non-TACO Inhalation Soil Remediation Objectives (Residential). 15 = USEPA Residential Inhalations SSLs.
J = Estimated value. 6 = TACO Class 1 Soil to Groundwater.
NC = No criteria. 7 = TACO Ingestion Soil Remediation Objectives (Industrial).
ng/kg = Nanogram per kilogram. . 8 = TACO Inhalation Soil Remediation Objectives (Industrial).
ug/kg = Microgram per kilogram. ' 9 = TACO Ingestion Soil Remediation Objectives (Residential).

mg/kg = Milligram per kilogram. 10 = TACO Inhalation Soil Remediation Objectives (Residential).
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SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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A NTC21-SB-01 NTC21-$B-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 NTC21-SB-08 NTC21-SB-09 NTC21-SB-10 NTC21-S8-11 NTC21-SB-12
Minimum Regulator .

Parameter Screening gritériay 1to 2 (ft bgs) 0to1 (it bgs) 0 to1{ftbgs) 0 to 1 (7t bgs) 0 to 1 (ft bgs) 0to 1(ft bgs) 0 to 1 (t bgs) Oto 1 (ft bgs) 0to 1 (ft bgs) 0to 1 (ft bgs) 010 1 (t bgs) 0to 1 (ft bgs)
VOLATILES (UG/KG) ‘ ! P : L . i : !
2-BUTANONE 1500 USEPA ' 43U 48U 53U 5.2 UJ 30J 43 UJ 6U 54 UJ 4.4 UJ 53U 52 UJ 56 UJ
ACETONE 4500 USEPA 43U 130 53U 52U 180 J 14U 6U 54U 23J 5.3 UJ 52 UJ 5.6 UJ
BENZENE 0.21 USEPA' 48U 53U 52U 71U 43U 0.8 54U 44U 0.56 52U 0.6
CARBON DISULFIDE 310 USEPA ' 284 41J 16J 6.7 234J 5 24J 54U 7 53U 52U 21J
CYCLOHEXANE 13000 USEPA ' 1.2J 48 U 0.81J 091J 1.4J 43 U 144 1.7J 44 U 29J 52U 234
ETHYLBENZENE 17 USEPA ' 43U 48U 53U 52U 710 43U 6U 54U 44U 53U 09 56 U
METHYL CYCLOHEXANE 120000 TACO® 24J 043 J 1.6J 214 254 43U 3.54J 26J 44U 324 52U 3.7J
TETRACHLOROETHENE 0.049 USEPA'! 43U 48 U 53U 52U 71U 43U 6U 54U 44 U 53U 52U 56U
TOLUENE 690 USEPA? 144 48U 53U 52U 71U 430 6 U 54U 440 53U 52U 56U
TOTAL XYLENES 200 USEPA ' 43U 48U 53U 52U 71U 43U 6U 54U 440 53U 1.6d 56U
SEMIVOLATILES {(UG/KG) : : : : ;
11-BIPHENYL 19000 USEPA ' 62 J 370 U 350 U 360 U 360 U 400 U 360 U 360 U 360 U 370 U 360 U 390 U
2-METHYLNAPHTHALENE 750 USEPA ' 180 450 1 330 700 400 640 800 230 340 280 320 450
4-METHYLPHENOL 150 USEPA ' 400 U 370 U, 350 U 360 U 360U 400 U 360 U 360 U 360 U 370 UJ 360 U 390 U
ACENAPHTHENE 22000 USEPA ' 880 370 54 87 81 65 840 42 67 57 290 49
ACENAPHTHYLENE 22000 USEPA 20 56 680 36U 36U 4U 130 110 36U 35 25 39U
ACETOPHENONE 1100 USEPA ! 400 U 370 U 350 U 360 U 360 U 400 U 360 U 48 J 360 U 370 U 360 U 390 U
ANTHRACENE 360000 USEPA ' 1700 59 350 36U 180 J 4 U 00 150 110 170 590 150
BENZO(A)ANTHRACENE 10 USEPA' 4800 40 00 80 0 4 U 4200 0 0 90 600 400
BENZO(A)PYRENE 35 USEPA ' 4200 60 400 36U 90 4U | 00 830 460 90 900 430
BENZO(B)FLUORANTHENE 35 USEPA' 6600 40 00 870 480 0 4400 00 670 0 3100 40
BENZO(G.H,))PERYLENE 120000 USEPA " 2200 340 J 1300 J 290 260 J 4y 1400 460 J © 350 J 480 2000 J 210
BENZO(K)YFLUORANTHENE 350 USEPA ' 00 120 000 820 300J 690 00 60 290 J 260 600 220
BIS(2-ETHYLHEXYL)PHTHALATH 1100 USEPA ! 400 UJ 200 J 240 J 110 J 240 J 150 J 150 J © 190 J 1304 130 J 280 J 390 UJ
BUTYL BENZYL PHTHALATE 510 USEPA ' 400 UJ 370 UJ 350 UJ 360 UJ 360 UJ 400 U 360 U 97 J 360 UJ 370 UJ 360 UJ 390 UJ
CARBAZOLE 600 TACO?® 000 740 U 700 U 720 U 710 U 810 U 880 720 U 730 U 740 U 720U . 780 U
CHRYSENE 1100 USEPA 900 270 00 340 280 J 4U 4600 660 J 320 J 390 900 470
DIBENZO(A,H)ANTHRACENE . 11 USEPA 00 89 900 36U 8 4U 3.6 U 40 : 0 470 66
DIBENZOFURAN 680 ‘USEPA ' 540 97 J 110 J 250 J 130 J 200 J 620 76 J 110 J QJ 180 J 240 J
DI-N-BUTYL PHTHALATE 9200 USEPA' 400 U 370 UJ 350 Ud 360 U 360 UJ 400 U 360 U 360 UJ 374 190 J 360 U 390 U
FLUORANTHENE 160000 USEPA ' 14000 420 3300 1100 790 1000 12000 1200 860 1000 5700 1000
FLUORENE 27000 USEPA ' 960 37U 55 36U 36U 4U 890 36U 36 UJ 50 220 39U
INDENO(1,2,3-CD)PYRENE 120 USEPA ' 00 420 3.5 UJ 36U 0 au 00 630 400 0 00 00
NAPHTHALENE 0.47 USEPA ' 0 0 00 00 40 480 t 80 80 0 90 30
PHENANTHRENE 120000 USEPA ' 9500 620 960 1200 790 810 8400 560 760 ~ 650 3100 890
PYRENE 120000 USEPA ' 11000 420 3000 890 660 870 9400 1100 760 920 4800 860
PESTICIDES/PCBS (UG/KG) : ) i - j ; . :
4,4'-DDD 66 USEPA' 14J 17 J 20J 47J 0 90 30 - 51J 80 0 0 394
4,4'-DDE 47 USEPA' 10 5.3 94 794 0 0 16 4 6 0 7904
4,4DDT 67 USEPA ' 14J 20 J 23 J 30J 60 0 9.1 62 J 40 34 J 76J
ALDRIN 0.65 USEPA ' 0.33 J 0.37 UJ 0.23J 0.36 UJ 0.35 UJ 0.4 UJ 0.36 UJ 0.36 UJ 0.36 UJ 0.37 UJ 0.36 UJ 0.39 UJ
ALPHA-BHC 0.062 USEPA 2 0.39 U 0.28 036 U t 036 U 8.9 036 U 037 U 0.36 U 033 U
ALPHA-CHLORDANE 13 USEPA ' 7.4J 0.64 J t1d 0.36 UJ 0.35 UJ 51J 1.34 3.2J 73J 75J 43J 0.39 UJ
AROCLOR-1260 24 USEPA ' 202 UJ 9( 0 0 0 0 21J 84 0 0 90 20 UJ
BETA-BHC 0.22 USEPA ' 0 0.37 U 0.36 U 035U 0.4 U 0 0.36 U 0.36 UJ 0.37 UJ 0.36 UJ 0.39 UJ
DELTA-BHC 0.062 USEPA ' 0 0.37U 0.35 U 0.36 U 035U 4 0.36 U 0.36 U 0.36 UJ 0.36 UJ 0.56
DIELDRIN 017 USEPA 0.8 UJ 9 8 6.8 0.79 UJ
ENDOSULFAN | 3000 USEPA ' 0.39 UJ 0.37 UJ 02J 3.2J 0.35 Ud 23J 0.36 UJ 0.36 UJ 0.36 UJ 14 J 41J 0.55J
ENDOSULFAN I 3000 USEPA ! 0.8 UJ 1.5J 1.7J 0.73 UJ 0.72 UJ 081 UJ 0.731 UJ 0.72 ud 4J 46 J 0.73 UJ 0.79 UJ
ENDOSULFAN SULFATE 3000 USEPA ' 1.8J 1.3J 2.7 J 49J 0.72 UJ 0.81 UJ 0.731 UWJ 184 6.7 J 18 J 13J 0.79 UJ
ENDRIN 81 USEPA 2 071J - 0.75 UJ 11J 72 072 UJ 67J 07314 . 0.72 UJ 73J 4 0.73 U 0.79 UJ
ENDRIN ALDEHYDE 81 USEPA 2 0.39 J 0.75 UJ 0.71UJ 8.6 J 0.72 UJ 0.81 UJ 0.731 UJ 0.72 UJ 6.8J 28 J 0.73 Ud 16J
ENDRIN KETONE 81 USEPA ? 0.85J 0.75 UJ 1.5J 073 UJ 0.72 UJ 081 UJ 0.731 UJ 0.72 UJ 0.74 UJ 0.75 UJ 0.73 UJ 0.79 UJ
GAMMA-BHC (LINDANE) 0.36 USEPA ' 025J 0.37 U 0.49 036 U 0.35 U 0.4 U 0.44 0.36 U 036U 037U 039 U




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 4
NTC21-SB-01 NTC21-SB-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-5B-06 NTC21-$B-07 NTC21-5B-08 NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12
parameter Minimum Reglflau.:ry
Screening Criteria 1to 2 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 {ft bgs) 0 to 1 (ft bgs) 0to 1 (ft bgs) 0to 1 {ft bgs) 0to 1 {ft bgs) 0 to 1 (ft bgs) 0to 1 (ft bgs)

PESTICIDES/PCBS (UG/KG) ‘

GAMMA-CHLORDANE 13 USEPA '’ 114 1.7J 34J 11J - 384 3.4 J 74 57J 9 83J 1.3J
|HEPTACHLOR EPOXIDE 0.15 USEPA'' D.24 0.37 UJ 0.36 U 0 0.36 UJ 0.36 UJ 0.69
METHOXYCHLOR 2200 USEPA 2 3.1J 334 174 37 4J 44 754 39J 9.4 J 0.36 UJ 0.37 UJ 0.36 UJ 6.6 J
HERBICIDES (UG/KG) : : : . : :

2,4-D 18 USEPA 2 594 U 55.8 U 527 U 54.3 UJ 53.4 U 60.6 UJ 54.6 UJ 539 U 549 U 558 U 543U 589 U
DICAMBA 280 USEPA'’ 594 U 6.91J 541 J 6.77 J 534 U 8.07 J 4.86 J 539U 549U 558 U 543U 5.89 U
DINOSEB 62 USEPA ? 29.7 U 27.9 U 26.3 U 271 U 26.7 U 303 U 27.3 U 27U 27.4 U 279U 272U 295U
DIOXINS/FURANS (UG/KG) : L : : i ; :

1,2,3,4,6,7,8,9-OCDD 870 USEPA' NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF 870 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 26 USEPA ' NA NA NA NA ) NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 26 USEPA® . NA NA NA NA NA NA NA NA NA NA NA
1,2,3.4,7,8,9-HPCDF 26 USEPA° NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDD 2.6 USEPA ! NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 26 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 26 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 2.6 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7.8,9-HXCDD 2.6 USEPA ! NA NA NA NA NA NA NA NA NA NA NA
1,2,3.7,8,9-HXCDF 2.6 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD 0.26 USEPA ! NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 8.7 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6.7.8-HXCDF 26 USEPA NA NA NA NA NA NA "NA NA NA NA NA
2.34.7,8-PECDF 087 USEPA' NA NA NA NA NA NA NA NA NA NA NA
2.3,7,8-TCDD 0.26 USEPA NA NA NA NA NA NA NA NA NA NA NA
2.3,7,8-TCDF 26 USEPA ' NA NA NA NA NA NA NA NA NA NA NA
METALS (MG/KG) ‘ 1 » : : : : !
ALUMINUM 55000 USEPA ' 9140 10400 8950 2470 5750 7130 5320 { 5200 , 6720 2790 3280
ANTIMONY 0.27 USEPA 2 0.585 UJ 0.566 Ud 0.6 1.38 UJ 0.513 UJ 0.586 UJ 1.36 UJ 0 06 137U 151U
ARSENIC 0.0013 USEPA' 9 4 0.0 J 49 J 1 3 O Y
BARIUM 82 USEPA 2 5294 68.3J 348 3 449 431 J 423 J 55.6 J 86.6 6 8 496 J
BERYLLIUM 3.2 USEPA? 0.521 0.793 0.846 0.429 J 0.47 0.469 J 0.445 J 0.485 0.929. 0646 . 0.508
CADMIUM 0.38 USEPA 2 0.554 0.44 0.60 0.338 . 0.39 0.132 0.644 4 B 94 0.50
CALCIUM NC N/A 54000 ‘56300 57000 89000 J 62700 2240 J 98600 J 76300 32000 J - 62100 83300
CHROMIUM 28 TACO * 173 15.1 141 716 J 13.7 J 133 12,6 J 9.71 6 111 126
COBALT 0.49 USEPA ! 8.64 4 6 8.6 9 6.0 g 6 g

COPPER 46 USEPA 2 3794 302 J 4 25.3°J 24.6 J 18.3 J 3794 4 D4 316
{RON 640 USEPA ' 48600 4100 00 6000 58200 B500 8900 8400 400 000 000 800
LEAD 14 USEPA 2 6 06 4 A 8 6 6 428 B

MAGNESIUM 325000 JACO * 30600 36300 34500 47600 ‘37900 J 1440 53800 . 38800 13800 J 13600 29100 39600
MANGANESE 57 - USEPA ' g 6 B 0 8 9 456 416 06

MERCURY 0.03 USEPA ! 0.0548 0.09 0.144 0.0 0.069 0.0 0.0854 0.0 0.49 g 0.0648 0.58
NICKEL 8 USEPA ' 4 8.9 718 J g 9 6 0 0.4
POTASSIUM NC N/A 1180 J 1240 J 1060 J 763 970 J 461 981 749 642 846 438 428
SILVER 1.6 USEPA ' 0.117 U 0.113 U 0.105 U 0.277 U 0.103 U 0.117 U 0271 U 0.108 U 0.515 141 0274 U 0.302 U
SODIUM NC N/A 1010 833 1220 845 798 594 384 230 868 1000 986 378
VANADIUM 180 USEPA ' 24.2 19.3 16.8 11.3 12.5 22 14.2 125 J 257 212 1.2 138
ZINC 680 USEPA ' 114 J 151 J 252 J 53.1J 878 J 80.9 J 119 J 172 190 0 125 70.9




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 30OF 4
NTC21-S8-13 NTC21-SB-14 NTC21-SB-15 NTC21-SB-16 NTC21-SB-17 NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-$B-21 NTC21-SB-22
Parameter Minimun:' Regglat?ry

Screening Criteria 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs) 0to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs)
VOLATILES (UG/KG) : : : : ; : ‘ !
2-BUTANONE 1500 USEPA'! 6.5 UJ 6.8 UJ 55U 53U 7.8 UJ 52 UJ 45U 4.4 U4 52 UJ 6.6 U
ACETONE 4500 USEPA ' 54 J 6.8 U 55U 53U 47 J 52 UJ 454U 44U 52U 21
BENZENE 0.21 USEPA ' 6.5 Ud 6.8 UJ 55U 53U 78U 52U 45U 0.74 52U 6.6 U
CARBON DISULFIDE 310 USEPA ' 6.5 UJ 6.4J 5.6 53U 16 52U 26J 44U 424 6.6 U
CYCLOHEXANE 13000 USEPA ' 6.5UJ 6.8 U 55U 53U 78U 0714 1.3J 0.75J 0.94 J 6.6 U
ETHYLBENZENE 1.7 USEPA’ 6.5 UJ 6.8 Ud 55U 53U 7.8U 52U 45U 44U 52U 6.6 U
METHYL CYCLOHEXANE 120000 TACO® 0.88 J 0.56 J 0.86 J 0.72 J 0.78 J 124 26J 1.1J 12J 66U
TETRACHLOROETHENE 0.049 USEPA ! 6.5 UJ 6.8 UJ 55U 53U 78U 52U 4 44U 52U 66U
TOLUENE 690 USEPA 2 6.5 UJ 6.8 UJ 55U 53U 78U 52U 45U 1.14d 52U 6.6 U
TOTAL XYLENES 200 USEPA'! 6.5 UJ 6.8 UJ: 55U 53U 78U 52U 45U 44U 52 U 6.6 U
SEMIVOLATILES (UG/KG) ‘ : { | i :
1,1-BIPHENYL 19000 USEPA ' 430 U 410U 400 U 370 U 400 U 390 U 360 U 350 U 360 U 410 U
2-METHYLNAPHTHALENE 750 USEPA' 840 900 540 460 94 100 98 27 260 710
4-METHYLPHENOL 150 USEPA ' 430 U 410U 400 U 370 U 400 U 390 U 360 U 350 UR 50 J 410U
ACENAPHTHENE 22000 USEPA ' 43U 41U 4U 37U 280 13 24 53 2200 92
AGENAPHTHYLENE 22000 USEPA ! 43U 41U 4 U 37U 70 34 36U 35U 89 41U
ACETOPHENONE 1100 USEPA ' 430 U 410 U 400 U 370 U 400 U 390 U 360 U 350U 360 U 410U
ANTHRACENE 360000 USEPA '’ 43U 4.1U 4U 37U 300 37 36U 150 7200 41U
BENZO(A)ANTHRACENE 10 USEPA ' 43U 80 00 0 0 40 0 00 il 0
BENZO{AYPYRENE 3.5 USEPA' 43U 860 o 4Ud 37U 600 00 0 60 8000 40
BENZO(B)FLUORANTHENE 35 USEPA ' 43U 41U 0 90 940 0 440 620 9000 0
BENZO(G,H,)PERYLENE 120000 USEPA ' 410 180 J 4 UdJ 37U 360 150 170 430 J 24000 J 41U
BENZO(K)FLUORANTHENE 350 USEPA ' 43U 4.1UJ 40 270 320 110 430 300 J 000 680
BIS(2-ETHYLHEXYL)PHTHALATH 1100 USEPA * 78 J 51J 400 UJ 77J 400 U 390 U 110 J 140 J 400 i 410 UJ
BUTYL BENZYL PHTHALATE 510 USEPA'’ 430 UJ 410 U 400 UJ 370 UJ 400 Ud 390 UJ 360 UJ 350 UJ 360 UJ . 410 UJ
CARBAZOLE 600 .TACO? 860 U 810U 800 U 750 U 800 U 780 U 720 U 66 J 400 820 U
CHRYSENE 1100 USEPA' 4.3 UJ 410 J 250 J 130 J 480 190 190 J 280 J 000 460
DIBENZO(A,H)ANTHRACENE 11 USEPA ' 43U 41Ud 4 UJ 37U 00 44 36U 35UJ 690 41U
DIBENZOFURAN 680 USEPA ' 320 J 320 J 250 J 130 J 210J 46 J 39 J 41J 640 250 J
DI-N-BUTYL PHTHALATE 9200 USEPA'’ 430 U 410 UJ 400 U 370U 400 U 390 U 360 U 350 U 360 U 410 U
FLUORANTHENE 160000 USEPA ' 2000 810 670 260 - 1100 340 400 830 84000 970
FLUORENE - 27000 USEPA' 43U 41U 4U 37U 320 " 36U 52 1600 41U
INDENO(1,2,3-CD)PYRENE 120 USEPA'' 43U 4.1UJ 4 Ud 0 0 00 0 0 6000 0
NAPHTHALENE 0.47 USEPA ' 0 0 0 60 : 44 8 0 00
PHENANTHRENE 120000 USEPA ' 2900 1300 1100 1300 1100 290 250 720 30000 1100
PYRENE 120000 USEPA' 1700 740 570 240 960 290 360 650 70000 890
PESTICIDES/PCBS (UG/KG) : : : : : : : :
4,4-DDD 66 USEPA ' 1.2J 1.6J 29J 0.75 J 9.2J 1.1J 25 0.86 J 0 0
4.4-DDE 47 USEPA ' 14J 194 35 061J 194 0.45J . 12 554 90
4,4'-DDT 67 USEPA' 994J 7.1J 85J 174 26J 0.77 J 154d 1.5d 90
ALDRIN 0.65 USEPA ' 0.43 UJ 0.4 Ud 0.4 UJ 037U 0.4 UJ 0.39 UJ 0.36 UJ 0.35 UJ 0.35 UJ 0.41 UJ
ALPHA-BHC 0.062 USEPA? 043U 04U 04U 0 04U 0.3 U 0.36 U 035U 035U 0.46
ALPHA-CHLLORDANE 13 USEPA '} 0.43 UJ 0.4 UJ 0.4 UJ 037U 0.4 UJ 0.39 WJ 0954 1.3J 0.35 UJ
AROCLOR-1260 24 USEPA ' 0 20.8 WJ 20.4 UJ 1314 20.5 UJ 19.8 UJ 4 18.1 UJ 450 0
BETA-BHC 0.22 USEPA' 043U 04U 04U 0.37 U 0.4 UJ 0.39 UJ 036 U 0.35 UJ 0.35 UJ 0.41 U
DELTA-BHC 0.062 USEPA ' 0.43 U 0.4 UJ 04U 037U 0 4 0.36 U 0.35 UJ 0.35 UJ 0.4
DIELDRIN 017 USEPA ' 0.82 UJ 0.81 UJ 075U 0.81 UJ 0.78 UJ 0.68 0 8
ENDOSULFAN [ 3000 USEPA ' 0.43 UJ 0.4 Ud 0.4 UJ 037 U 284 0.39 UJ 0.36 UJ 0.35 UJ 0.35 UJ 0.41 UJ
ENDOSULFAN Il 3000 USEPA' 15J 0.82 UJ 0.81 UJ 0.75U 0.8t Ud 0.78 UJ 0.58 J 0.71 UJ 0.72 UJ 0.83 UJ
ENDOSULFAN SULFATE 3000 USEPA' 27J 0.82 UJ 0.81 UJ 075U 0.8t UJ 0.78 UJ 0.96 J 0.71 UJ 254 34J
ENDRIN © 81 USEPA 2 086 U 0.82 U 081U 0.75 UJ 0.81 UJ 0.78 UJ 073U 14 0.72 UJ 224
ENDRIN ALDEHYDE 81 USEPA ? 0.86 UJ 082U 0.81 UJ 0.75 UJ 2 0.78 U 0.73 UJ 0.71 Ud 0.72 WJ 0.83 UJ
ENDRIN KETONE 81 USEPRA ? 0.86 UJ 082 W) 0.81 UJ 0.75 U 0.81UJ 0.78 UJ 0.73 UJ 3.2J 44 J 0.83 UJ
GAMMA-BHC (LINDANE) 0.36 USEPA 0.96 0.22J 04U 037U 04U 0.39 U 0.36 U 0 0 0




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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. NTC21-SB-13 NTC21-SB-14 NTC21-5B-15 NTC21-SB-16 NTC21-SB-17 NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-SB-21 NTC21-SB-22
Parameter Minimun? Regulatory

: Screening Criteria 0 to 1 (ft bgs) 0to 1 (ft bgs) 0 to 1 (ft bgs) 0to 1 (ft bgs) 0 to 1 {ft bgs) 0to 1 (ft bgs) 0to 1 (ft bgs) 0to 1 (ft bgs) 0 to 1 (ft bgs) 0 to 1 (ft bgs)
PESTICIDES/PCBS (UG/KG) . 3
GAMMA-CHLORDANE 13 USEPA ' 0.4 UJ 0.67 J 037 U 18J 064J | 414 16J 0.35 UJ
HEPTACHLOR EPOXIDE 0.15 USEPA ' 04 W 0.15J 0.37°U 0.4 UJ 0.39 UJ :
METHOXYCHLOR 2200 USEPA 2 04 UJ 0.4 UJ 0.35 J 15 J 2]
HERBICIDES (UG/KG) . i
24D 18 USEPA 2 61.1 UJ 60 U 561 U 604 U 583 U 543 U 5310 537 U 618U
DICAMBA 280 USEPA ' 8.56 J 9.99 J 6U 561 U 6.04 U 583 U 5.43 U 531U 537 U 6.18 U
DINOSEB 62 USEPA ? 322U 17.2 4 30U 281 U 30.2 UJ 29.1 UJ 271 U . 26.6 UJd 26.9 UJ 309U
DIOXINS/FURANS (UG/KG) . : o . : : : : ! :
1.2,3,4,6,7,8,9-0CDD 870 USEPA ' NA NA NA NA 174 NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF 870 USEPA ' NA NA NA NA 19.8 NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 26 USEPA NA NA NA NA 17.7 NA NA NA NA NA
1,2,3.4.6,7,8-HPCDF 26 USEPA ' NA NA T NA NA 964 NA NA NA “NA NA
1.2,3,4,7.8,9-HPCDF 26 USEPA ' NA NA NA NA 0.952 J NA NA NA NA . NA
1,2,3.4.7.8-HXCDD 2.6 USEPA ' NA NA NA NA 5U NA , NA NA NA NA
1,2,3,4,7,8-HXCDF 26 USEPA ' NA NA NA NA 131 4 NA NA NA NA NA
1,2,3,6,7,8-HXCDD 26 USEPA NA NA ’ NA NA 1.14 J NA NA NA NA NA
1,2,3,6,7,8-HXCDF 2.6 USEPA ' NA NA NA NA . 107J NA . NA NA NA NA
1,2,3,7,8,9-HKXCDD 2.6 USEPA ' NA NA NA NA 0.81J NA NA NA NA NA
1,2,3,7.8,9-HXCOF - 26 USEPA ' NA NA NA - NA T 0358 J NA NA NA NA NA
1,2,3,7,8-PECDD 0.26 USEPA | NA NA NA NA 0.76 NA ' NA NA NA NA
1,2,37,8-PECDF 87 USEPA ' NA NA NA NA 0.462 U NA NA NA NA NA
2.3,4,6,7 8-HXCDF 26 USEPA ' NA NA NA NA 1.84 ) NA NA NA NA NA
23,47 8PECDF 087 USEPA ' NA NA NA NA 66 NA NA NA NA NA
2.3,7,8-TCDD 0.26 USEPA NA NA NA NA _ 0.198 J NA NA NA NA NA
2.3,7,8-TCDF 26 USEPA NA NA - NA NA 0.728 U NA NA NA TNA NA
METALS (MG/KG) ' L P i ? o i 1 s
ALUMINUM 55000 USEPA ° 6210 29500 18400 5180 11400 11800 . 3030 3530 ~ 2590 4570
ANTIMONY 0.27 "USEPAZ 1.57 UJ ] 1.49 UJ 131 UJ 0575 U : 0.595 U 0.515 UJ 0553 U - 6 1,63 UJ
ARSENIC 0.0013 USEPA ! 0 48.4 48 4.86 B 9 4.8 65.96
BARIUM 82 USEPA ? 69.8 J 4 64 55.9 J 716 J 9 ' 29.3J 330 | oo sesd e v 81.3
BERYLLIUM 32 USEPA 2 2.44 J 4 69 1.04J 0836 _ |. . 0774 - 029J 0254 . ..0332 | . . 0878
CADMIUM 0.38 USEPA 2 8.4 6 4.18 K 0262 U 0.84 0.6 0.678 1.
CALCIUM NC N/A 21100 J 859004 |- - 114000 J 113000 J - ‘336000 - | 10700 120000 133000 CL180000 ) i 973000
CHROMIUM 28 TACO* 148 17.7 4 ’ 108 J 817 J 174 171 538 J 6.46 TETRTE | o 1864 ¢
COBALT 0.49 USEPA ' 9 g 8 4 84
COPPER 26 USEPAZ 96 0.6 458 J ' 17 J . 264 27.8 16.8 J - 129 64
IRON 640 USEPA ' 00 47000 69500 00 00 00 8500 ....n ] 6400 00
LEAD 14 USEPA ? 40 6 g 9 60 6 4
MAGNESIUM 325000 TACO* . 8120 . 3940 21500 62900 20400 6180 . 75800 .- - ) 70700 - - 75500 "43900
MANGANESE . 57 USEPA ' 494 420 0 464 070 0 9
MERCURY . 0.03 -~ USEPA ' 0.106 0.0618 0.04 0.070 0.04 0.064 0.0374 D.0359 0 0
NICKEL 8 USEPA ' 4 0 4.6 9,26 ) 5.56 5
POTASSIUM NC N/A 435 1930 763 753 1270 1130 571 581 782 493
SILVER 16 USEPA ' 0.308 U 0313 U 0.297 U 0.262 U 0115 U 0119 U 0103 U 0111 U 0.233 0325 U
SODIUM . NC N/A 588 1590 1020 1260 2080 1100 1750 395 530 933
VANADIUM 180 USEPA ' 223 158 151 15 238 218 8.94 10.8 142 . 181
ZINC 680 vserA T 186 J 352 J 736 J 134 111 148 J . 465 46 103 J

1 = United States Environmental Protection Agency (USEPA) Oakridge National Laboratory (ORNL) Risk-Based Soil Screening Level (SSL).

‘2 = USEPA Oakridge National Laboratory (ORNL) Maximum Contaminant Leve! (MCL) Based SSL.

3 = lllinois Tiered Approach to Corrective Action Objectives; Soil Component of Groundwater ingestion Class 1 (pH = 7.86; Obtained from IDW laboratory results).
4 = lllinois Tiered Approach to Corrective Action Objectives (TACO); Soil Remediation Objectives Residential Ingestion.

5 = lllinois Tiered Approach to Corrective Action Objectives (Non-TACQ); Soil Remediation Objectives Industrial/Commercial Construction Inhalation.

USEPA = United States Environmental Protection Agency. '

TACO = Tiered Approach to Corrective Action Objectives.

Shaded cells and boldface font indicate that the concentration is greater than the minimum regulatory screening value.

J = Value is estimated. ug/kg = Microgram per kilogram.
U = Analyte not detected at the reporting limit left of the letter. ng/kg = Nanogram per kilogram.
UJ = Numerical detection limit for the undetected result is estimated. NA = Not analyzed.

mg/kg = Milligram per kilogram. . NC = No criteria.
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OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SUBSURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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L. . i . Minimum Maximum Average Minimum Regulatory - . .. . . .
Frequency | Minimum | Maximum Sample with " Overall Standard . Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter : X . Non- Non- Positive o Screening Value
j of Detection| Result Result Maximum Detection . R Average Deviation
: Detection Detection Result
Value | Exceedances Value | Exceedances |  Source Value | Exceedances | Source Value [ Exceedances |  Source
Volatile Organics (ug/kg) -
ISOPROPYLBENZENE i/22 T 097 J| 097 JINTC21-SB-09-SO-0204 1.3 77 9.70E-01 | 2.51E+00 7.38E-01 1100 | 0 | NC 0 1 through 5 NC 0 6through 10 [ 1100 0 13
METHYL CYCLOHEXANE 18722 1.2 J 11 NTC21-SB-18-5S0-0501 4.9 6.7 3.94E+00 | 3.72E+00 2.58E+00 120000 0 120000 0 3and 5 NC 0 6 through 10 | 490000 0 14 and 15
RA ORO 2/22 8 NTC21-SB-19-50-0204 3.8 7.7 1.07E+01 [ 3.39E+00 3.30E+00 0.049 NC 0 1 through 5 60 0 6 0.049
TOLUENE 8/22 1.4 J 5.6 NTC21-SB-17-S0O-0507 4.3 7.7 2.99E+00 | 2.87E%00 1.13E+00 690 0 NC 0 1 through 5 12000 0 ‘6 690 0 11
TOTAL XYLENES 1/22 2.2 J 2.2 JINTC21-SB-17-S0O-0507 1 7.7 2.20E+00 | 2.58E+00 6.66E-01 200 0 NC 0 1 through 5 150000 0 6 200 0 13
TRICHLOROFLUOROMETHANE 3/22 1.4 J 2.8 JINTC21-8B-02-S0O-0204 3.8 7.7 2.33E+00 | 2.60E+00 5.63E-01 830 0 NC 0 1 through 5 NC 0 6 through 10 830 0 13
TRICHLOROFLUOROMETHANE 3/22 1.4 J 2.8 JINTC21-SB-03-50-0204 3.8 7.7 2.33E+00 | 2.60E+00 5.63E-01 830 0 NC 0 1 through 5 NC . 0 6 through 10 830 Q 13
2-BUTANONE 5/22 9 J 28 JINTC21-SB-04-SO-040§ 2 7.7 1.42E+01 5.18E+00 6.13E+00 1500 0 NC 0 1 through 5 NC 0 6 through 10 1500 0 13
ACETONE 5/22 25  J 87 NTC21-SB-19-50-0204 3.8 7.7 5.68E+01 | 1.50E+01 2.60E+01 4500 0 NC 0 1 through 5 25000 0 6 4500 0 13
B 10/22 D.4 4 NTC21-SB-18-S0-0507 0.68 7.7 1.83E+00 | 2.27E+00 1.12E+00 0 0 NC 0 1 through 5 30 0 6 0 0
CARBON DISULFIDE 13/22 1.2 J 12 NTC21-SB-20-S0O-0404 3.8 6.8 - 4.48E+00 | 8.73E+00 2.76E+00 310 0 NC 0 1 through 5 32000 0 6 310 0 13
CHLOROMETHANE 2/22 1 J 2.2 JINTC21-SB-19-S0-0204 0.75 15 1.60E+00 | 4.77E+00 1.77E+00 49 0 110000 0 5 NC 0 6 through 10 49 0 13
CiS-1,2-DICHLOROETHENE 1/22 15 J 1.5 JINTC21-SB-10-S0-0404 1.7 15 1.50E+00 | 4.94E+00 1.56E+00 21 0 NC 0 1 through 5 400 0 6 21 0 11
CYCLOHEXANE 17/22 062 J 9 NTC21-SB-18-S0-0507% 0.78 6.7 2.41E+00 | 2.37E+00 1.86E+00 13000 0 280000 0 3and5 NC 0 6 through 10 13000 0 13
ETHYLBENZENE . 4/22 0.7 J NTC21-SB-17-S0O-0507 1.1 7.7 1.23E+00 | 2.35E+00 8.42E-01 NC 0 1 through 5 13000 0 6 ) -1
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 1/22 96 J 96 JINTC21-SB-07-S0-0204 33 580 9.60E+01 1.92E+02 5.12E+01 19000 0 150000 0 1 NC 0 6 through 10 19000 0 13
16/22 24 J NTC21-SB-03-50-0204 3.7 75 349E+02 | 2.54E+02 | 4.83E+02 0 NC 0 1 through 5 NC 0 6 through 10
ACENAPHTHENE 12/22 12 880 NTC21-SB-07-S0-0204 3.7 5.8 1.66E+02 [ 9.14E+01 2.06E+02 22000 0 NC 0 1 through 5 570000 0 6 22000 0 13
ACENAPHTHYLENE 11/22 2.8 J| 2000 NTC21-SB-03-S0-020 3.7 4.4 2.23E+02 [ 1.12E+02 4.23E+02 22000 0 85000 0 1 NC 0 6 through 10 22000 0 13
ACETOPHENONE 1/22 230  J 230 J INTC21 -5B-02-50-0204 46 580 2.30E+02 | 1.99E+02 4.57E+01 1100 0 NC 0 1 through 5 NC 0 6 through 10 1100 0 13
ANTHRACENE 11/22 2.9 J| 5000 NTC21-SB-03-S0-0204 3.7 4.4 6.98E+02 | 3.50E+02 1.08E+03 360000 0 NC 0 1 through 5 12000000 o] 6 360000 0 13
BENZALDEHYDE 1/13 220 J 220 JINTC21-SB-02-S0-0204 62 450 2.20E+02 1.85E+02 4.88E+01 810 0 3300 0 1 NC 0 6 through 10 810 0 13
B O(A)A R 19/22 2.5 J 000 NTC21-5SB-03-S0-0204 3.7 4.4 2.14E+03 | 1.85E+03 6.80E+03 0 NC 0 1 through 5 900 g 0
: O(A)PYR 13/22 V1] I T C21-SB-03-S0-0204 3.7 5.8 2 70E+03 | 1.60E+03 5.73E+03 NC 0 1 through 5 90
B O(B ORA 17/22 6.4 41000 NTC21-SB-03-S0-0204 37 4.4 3.09E+03 | 2.39E+03 8.68E+03 4 NC 0 1 through 5 900 g 4
BENZO(G,H,)PERYLENE 16/22 4.1 11000 NTC21-SB-03-S0-0204 3.7 4.4 9.73E+02 [ 7.08E+02 2.33E+03 120000 0 2300000 0 4 NC 0 6 through 10 120000 0 13
B O ORA 17/22 7.2 4000 NTC21-5B-03-S0-0204 3.7 4.4 1.14E+03 | 8.78E+02 2.96E+03 0 6 NC 0 1 through 5 9000 9 0 6
. INTC21-8B-08-50-0204 NC 0 1 through 5
BIS(2-ETHYLHEXYL)PHTHALATE 7/22 54 280 NTC21-SB-03.50-0204 370 580 1.70E+02 | 1.96E+02 5.83E+01 1100 0 NG 5 Tthiough 5 46000 o] 9 1100 0 13
BUTYL BENZYL PHTHALATE 1/22 110 J 110 JINTC21-SB-02-S0O-040§ 360 580 1.10E+02 | 2.01E402 3.08E+01 510 0 NC 0 1 through 5 930000 510 0 13
ARBAZO 2/22 EECIR] 1000 NTC21-SB-07-S0-0204 720 1200 7.15E+02 | 4.40E+02 1.35E+02 600 NC 0 1 through 5 B : 0 11 through 15
: 21/22 3.4 JRELLLIINT C21-SB-03-SO-0204 44 44 2.09E+03 | 2.00E+03 7.23E+03 00 NC 0 1 through 5 3
DIB O(A A RA 9/22 2.4 J 00 INTC21-SB-03-S0-0204 3.7 5.8 4.41E+02 | 1.82E+02 6.99E+02 NC 0 1 through 5 4. 8
DIBENZOFURAN 12/22 34 J 670 NTC21-SB-07-S0-0204 370 580 2.10E+02 | 2.09E+02 1.48E+02 680 0 NC 0 1 through 5 0 6 through 10 0
FLUORANTHENE 19/22 6.8 56000 NTC21-SB-03-S0O-0204 1.9 3.7 4.25E+03 | 3.67E+03 1.20E+04 160000 0 NC 0 1 through 5 3100000 0 9 160000 0 13
FLUORENE 6/22 2.5 Ji 1200 NTC21-SB-07-50-0204 3.7 90 2.54E+02 | 7.27E+01 2.55E+02 27000 0 NC 0 1 through 5 560000 0 6 27000 0 13
DENO D)PYR 13/22 12 6000 NTC21-SB-03-S0-0204 3.7 5.8 1.71E+03 | 1.01E+03 3.39E+03 0 NC 0 1 through 5 900 Q 1
AP A 16/22 B 4500 NTC21-5B-22-S0-0204 3.7 4.4 5.94E+02 | 4.32E+02 1.02E+03 0.4 6 NC 0 1 through 5 12000 0 6 0.4
PHENANTHRENE 21/22 1.8 11000 TC21-58-07-50-0204 4.4 4.4 1.50E+03 | 1.43E+03 3.16E+03 120000 0 200000 0 1 NC 0 6 through 10 120000 13
N INTC21-SB-03-S0-0204 ) :
PYRENE 19/22 6.9 52000 NTC21-SB-03-S0O-0204 3.7 4.4 3.73E+03 [ 3.22E+03 1.11E+04 120000 0 NC 0 1 through 5 2300000 0 9 120000 0 13
METHOXYCHLOR 10/22 0.8 J| 342 J ]NTCZ1 -SB-02-S0O-0404 0.37 0.571 7.04E+00 | 3.31E+00 7.49E+00 9900 0 NC 0 1 through 5 160000 0 6 2200 0 11
Pesticides/PCBs
4,4'-DDD 9/22 037 J 480 INTC21-SB-06-S0-0204 0.19 1.2 1.20E+02 | 4.94E+01 1.24E+02 3 NC 0 1 through 5 3000 0 9 66
4,4'-DD 10/22 069 J 00 NTC21-SB-06-S0-0204 0.75 1.2 5.70E+01 2.61E+01 6.91E+01 2 NC 0 1 through 5 2000 0 9 4
4,4'-DD 10/22 1.2 J 40 NTC21-SB-06-S0O-0204 -0.75 1.2 4.01E+01 1.84E+01 5.16E+01 1 NC 0 1 through 5 2000 0 9 6
ALDH 1/22 0 0.8 NTC21-SB-02-S0-0404 0.36 0.571 8.30E-01 2.32E-01 1.36E-01 1 NC 0 1 through 5 40 0 9 0.6
ALPHA-B 6/22 0 J INTC21-SB-02-50-0204 0.12 0.571 8.50E-01 3.75E-01 5.61E-01 e NC 0 1 through 5 0 5 0.06 6
ALPHA ORDA 7/22 041 J 6 NTC21-SB-22-S0O-0204 0.36 0.571 8.09E+00 | 2.71E+00 6.57E+00 2 NC 0 1 through 5 NC 0 6 through 10
AROCLOH 4 1/22 47 J : INTC21-SB-02-S0-0404 18.4 29.4 4.70E+01 1.21E+01 7.87E+00 1 NC 0 1 through 5 NC 0 6 through 10
AROCLOR-1260 8/22 29 J 44( NTC21-SB-06-S0O-0204 19 29.4 1.67E+02 | 6.37E+0t 1.06E+02 8 NC 0 1 through 5 NC 0 6 through 10 4
BETA 2/22 0 INTC21-SB-10-S0-040§ 0.12 0.571 8.35E-01 2.54E-01 2.09E-01 2 NC 0 1 through 5 NC 0 6 through 10 0
D B 5/22 ( NTC21-SB-06-S0O-0204 0.36 0.571 1.12E+00 4.11E-01 6.41E-01 5. NC 0 1 through 5 NC 0 6 through 10 0.06
» DR 8/22 : 6 INTC21-SB-06-S0-0204 0.75 1.2 2.26E+00 | 1.09E+00 1.29E+00 8 NC 0 1 through 5 4 B 0 B
ENDOSULFAN | 4/22 0.29 JI 3.22 JINTC21-5B-02-S0-040f 0.36 0.571 1.44E+00 4.29E-01 6.82E-01 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 i3
ENDOSULFAN || 6/22 019 J 1.26 NTC21-SB-02-S0-040§ 0.75 1.2 8.32E-01 5.32E-01 2.83E-01 3000 0 NC 0 1 through 5 NC o] 6 through 10 3000 0 13
ENDOSULFAN SULFATE 8/22 065 J 8.7 JINTC21-S8-06-50-0204 0.75 1.2 3.11E+00 | 1.40E+00 2.15E+00 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
ENDRIN 5/22 082 J 3.2 JINTC21-8B-11-S0-0204 0.73 1.2 1.73E+00 7.16E-01 6.89E-01 81 0 NC 0 1 through & 1000 0 6 81 0 11
ENDRIN ALDEHYDE 2/22 1.1 J 4.9 JINTC21-SB-10-S0-0406 0.19 1.2 3.00E+00 6.34E-01 9.68E-01 81 0 NC 0 1 through 5 NC 0 6 through 10 81 0 11




TABLE 4-7

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SUBSURFACE SOIL

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
L. . . Minimum Maximum Average Minimum Regulatory L . . . L. R
Frequency | Minimum | Maximum Sample with e Overall Standard . Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter X X . Non- Non- Positive - Screening Value
of Detection| Result Result Maximum Detection . . Average Deviation
Detection Detection Result
Value | Exceedances Value | Exceedances |  Source Value | Exceedances Source Value | Exceedances |  Source
Pesticides/PCBs
ENDRIN KETONE 1.5 JJNTC21-SB-03-S0-0204 0.19 1.2 1.50E+00 | 4.51E-01 2.49E-01 NC 0 1 through 5 NC 0 6 through 10 |
GAMMA-BHC (LINDANE) PXIIRINTC21-SB-06-SO-020 0.36 0.571 878E-01 | 3.27E-01 4.47E-01 NC 0 1 through' 5 g 0 6
GAMMA-CHLORDANE --' B IN T C21-SB-22-S0-0204 0.37 0.571 7.33E+00 | 4.09E+00 1.02E+01 NC 0 1 through § NC 0 6 through 10
HEPTACHLOR EPOXIDE (X JRIN T C21-SB-22-S0-0204 0.12 0.571 2.38E+00 | 8.92E-01 1.87E+00 NC 0 1 through 5 70 0 9
Herbicides (ug/kg) A
Y Y] 7C21-SB-06-S0-0204  28.1 86.6 5.46E+01 | 3.10E+01 7.21E+00 NC 0 1 through 5 1500 0 6
DICAMBA 29.2  JINTC21-SB-16-S0-0204 2.81 8.66 1.15E+01 | 4.91E+00 5.68E+00 280 0 NC 0 1 through 5 NC 0 6 through 10
Dioxins (ng/kg) ) )
1 2,3,4,6,7,8,9-0CDD - B 1950 INTC21-SB-02-S0-0204 1.95E403 | 1.95E+03 870 NC 0 1 through 5 NC 0 6 through 10
NTC21-SB-02-S0O-0204 4.48E+01 | 4.48E+01 870 0 NC 0 1 through 5 NC 0 6 through 10
1 2 3 4,67, 8-HPCDD - 167 RN\ TC21-SB-02-50-0204 1.67E+02 | 1.67E+02 6 NC 0 1 through 5 NC 0 6 through 10 RE
1,2,3,4,6,7,8-HPCDF 1/1 18.1 18.1 NTC21-SB-02-S0O-0204 1.81E+01 | 1.81E+01 26 0 NC 0 1 through § NC 0 6 through 10 0
1,2,3,4,7,8,9-HPCDF 1/1 174 J| 174  JINTC21-SB-02-S0-0204 1.74E+00 | 1.74E+00 26 0 NC 0 1 through 5 NC 0 6 through 10 26 0 13
1,2,3,4,7,8-HXCDD 11 1.04  J| 1.04 JINTC21-SB-02-50-0204 1.04E+00 | 1.04E+00 2.6 0 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
1,2,3,4,7,8-HXCDF 1/1 256  J| 256 JINTC21-SB-02-S0-0204 2.56E+00 | 2.56E+00 2.6 0 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
DD 1/1 : 6 NTC21-SB-02-SO-0204 3.62E+00 | 3.62E+00 6 NC 0 1 through 5 NC 0 6 through 10 6
1,2,3, s 7,8-HXCDF /1 139 J| 1.39  JINTC21-SB-02-S0-0204 1.39E+00 | 1.39E+00 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
1,2,3,7,8,9-HXCDD 11 242  J[ 242  JNTC21-SB-02-SO-0204 2.42E+00 | 2.42E+00 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
1,2,3,7,8,9-HXCDF 1/1 0.682 J| 0682 JINTC21-SB-02-S0-0204 - . 6.82E-01 | 6.82E-01 NC 0 1 through 5 NC 0 6 through 10 0
8-PECDD 1/ 0,579 0.579 NTC21-SB-02-S0O-0204 5.79E-01 | 5.79E-01 NC 0 1 through & NC 0 6 through 10 1
2,3,4,6,7,8-HXCDF 1/1 214 J| 214  JNTC21-SB-02-SO-0204 2.14E+00 | 2.14E+00 NC 0 1 through 5 NC 0 6 through 10
4 PECD 11 NTC21-SB-02-S0-0204 2.75E+00 | 2.75E+00 NC 0 1 through 5 NC 0 6 through 10
DD 11 0 0.279 NTC21-SB-02-50-0204 2.79E-01 | 2.79E-01 ~NC 0 1 through 5 NC 0 6 through 10
Inorganics (mg/kg) . :
ALUMINUM 22/22 3720 24300  NTC21-SB-15-50-0204 9.34E+03 | 9.34E+03 5.756+03 [ 55000 78000 0 4 NC 0 6 through 10
: 0 1/22 0.64 0.64 NTC21-SB-10-SO-040§ 0.27 1.69 6.43E-01 | 4.40E-01 2.25E-01 Y NC 0 1 through 5 5 0 6
AR 22/22 4:16 8 NTC21-SB-15-S0-0204 1.21E+01 | 1.21E+01 1.65E+01 NC 0 1 through 5 31 0 6
BAR 22/22 124 J NTC21-SB-15-S0-0204 6.93E+01 | 6.93E+01 4.01E+01 NC 0 1 through 5 2100 0 6
BER 22/22 0.225 4.0 NTC21-SB-12-50-0204 1.04E+00 | 1.04E+00 1.01E+00 NC 0 1 through 5 160 0 9
AD 20/22 0.124 9,6 NTC21-SB-15-S0-0204  0.283 0.74 1.32E+00 | 1.22E+00 2.09E+00 NC 0 1 through 5 78 0 9
CALCIUM [ 22722 4280 J| 177000  NTC21-SB-02-SO-0404 5.49E+04 | 5.49E+04 4.36E+04 NC 0 1 through 5 NC 0 6 through 10
CHROMIUM 22/22 7.9 34.3  J[NTC21-SB-04-SO-040§ 1.51E+01 [ 1.51E+01 6.74E+00 | 28 0 NC 0 1 through 5 28 0 6
OBA 22/22 : NTC21-SB-12-S0O-0204 8.90E+00 | 8.90E+00 5.57E+00 0.49 NC 0 1 through 5 4700 0 9
OPPER 22/22 9.91 : TC21-SB-07-SO-020. 4.76E+01 | 4.76E+01 2.96E+01 46 : NC 0 1 through 5 2900 0 9
RO 22/22 6560 ;I NINT C21-SB-15-S0-0204 2.70E+04 | 2.70E+04 1.19E+04 640 000 4 NG 0 6 through 10 7 S R
AD 22/22 8.86 : TC21-SB-07-S0-0204 5.45E+01 | 5.45E+01 5.71E+01 4 ‘ NC 0 1 through 5 107 0 6 14 20 1
MAGNESIUM 22/22 3150 81500  NTC21-SB-02-S0-0406 2.69E+04 | 2.69E+04 | 2.21E+04 325000 0 NC 0 1 through 5 325000 0 | NC | 0 [11through 15|
ANGA 22/22 0 690 NTC21-SB-09-S0O-020 6.62E+02 | 6.62E+02 3.91E+02 NC 0 i through 5 [T 1 - 57 - 22 - 13
RCUR 21/22 0.0138 LN TC21-SB-12-50-0204 _ 0.0151 0.0161 1.04E-01 | 9.95E-02 1.10E-01 0.0 NC 0 1 through 5 8 0 0.03 ) 13
NICKEL 22/22 4.42 44.4 _ J|NTC21-SB-15-S0-0204 2.32E+01 | 2.32E+01 1.07E+01 48 0 NC 0 1 through 5 1600 0 48 13
POTASSIUM 22/22 558. NTC21-58-16-S0-020 1.04E+03 |.1.04E+03 4.13E+02 NC 0 NC 0 i through 5 NC 0 6 through 10 | NC 0 11 through 15
SELENIUM FINTC21-SB-15-50-0204  0.334 1.71 1.31E+00 | 4.73E-01 2.63E-01 0.26 NC 0 1 through 5 2.4 0 6 0.26
SODIUM 3370  NTC21-SB-16-S0-020 1.04E+03 | 1.04E+03 8.03E+02 - NC 0 NC 0 1 through 5 NC 0 6 through 10 NC 0 11 through 15
VANADIUM | 22/22 10.5 33.5 NTC21-8B-04-SO-040§ 1.90E+01 | 1.90E+01 6.21E+00 180 0 NC 0 1 through 5 550 0 9 180 0 13
22/22 38.5 NTC21 SB-04-SO-040§ 1.84E+02 | 1.84E+02 | 2.01E+02 680 NC 0 1 through 5 23000 0 9 680

J = Estimated value.

ug/kg = Microgram per kilogram.

mg/kg = Milligram per kilogram.

ng/kg = Nanogram per kilogram.

USEPA = United States Environmental Protection Agency.
TACO = Tiered Approach to Corrective Action Objectives.
NC = No criteria.

1 = Non-TACO Class 1 Soil to Groundwater.

2 = Non-TACO Ingestion Soil Remediation Objectives (Industrial).
3 = Non-TACO Inhalation Soil Remediation Objectives (Industrial).
4 = Non-TACO Ingestion Soil Remediation Objectives (Residential).

5 = Non-TACO Inhalation Soil Remediation Objectives (Residential).

6 = TACO Class 1 Soil to Groundwater.

7 = TACO Ingestion Soil Remediation Objectives (Industrial).

8 = TACO Inhalation Soil Remediation Objectives (Industrial).

9 = TACO Ingestion Soil Remediation Objectives (Residential).
10 = TACO Inhalation Soil Remediation Objectives (Residential).

Shaded cells and boldface font indicate that the concentration is greater than the minimum regulatory screening values.

11 = USEPA ORNL MCL-Based SSLs.

12 = USEPA Residential SSLs.

13 = USEPA ORNL Risk-Based SSis.

14 = USEPA Industrial inhalation SSLs.
15 = USEPA Residential Inhalations SSLs.



TABLE 4-8

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOiL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, {LLINOIS

PAGE 1 OF 4
Minimum Screening NTC21-SB-02 NTC21-SB-03 NTC21-S8-04 NTC21-SB-05 NTC21-SB-06 NTC21-$B-07 NTC21-SB-08 NTC21-58B-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12 NTC21-$B-13
Parameter Value 1 Source 2 to 4 (ft bgs) l 4 to 6 {ft bgs) 2 to 4 (ft bgs) 4 to 6 (ft bgs) 2 to 4 (ft bgs) 2 to 4 (ft bgs) 2 to 4 (ft bgs) 210 4 (ft bgs) 2 to 4 (ft bgs) 4 to 6 (ft bgs) 21to 4 (ft bgs) 2 to 4 (ft bgs) 2o 4 (ft bgs)
VOLATILES (UG/KG) ; : : : : - : : ; : ; ;
2-BUTANONE 1500 USEPA ' 58U 2V 5.4 UJd 28 J 4.3 UJ 6.2 UJ 5.1 UJ 6.8 UJ 94 49 UJ 5.6 UJ 7.7 UJ 42U
ACETONE 2500 USEPA " 58 U 35 54 UJ 66 U 430 62 UJ 51U 68 U 4.7 UJ 49 UJ 56 UJ 77 Ul 42U
BENZENE 0.21 USEPA | 5.8 UJ 068 U 54 UJ 0.4 62 UJ 0 6 47U 56U 770 IR
CARBON DISULFIDE 310 USEPA 58 UJ 1.9 J 5.4 UJ 8.1 43U 6.2 UJ 31J 68U 424 134 46J 2 63
CHLOROMETHANE 49 USEPA'! 12U 075 U 11 UJ 13U 86U 12 UJ i0Uu 14U 94U 3.8 U 11u 15U . 84U
Ci5-1,2-DICHLOROETHENE 21 USEPA > 12 UJ 170U 11 Ul 13U 86U » 12 UJ 10U 14U 9.4 U 15 1y 15U i 84 U
CYCLOHEXANE 13000 USEPA® 1.1J 078U . 1J 074 J 17 J 09J 224 384 0.62 J 3J 1J 26J 25
ETHYLBENZENE 17 USEPA ' 5.8 UJ 11U 54 UJ 6.6 U 43U 6.2 UJ 51U 134 47U 490 56U 77U 0.7 J
ISOPROPYLBENZENE 1100 | USEPA' 58 UJ 13U 54 UJ 66U - 43U 6.2 UJ 510 6.8 U 0.97 J 49U 56U 770 42U
METHYL CYCLOHEXANE 120000 Non-TACO ° 1.8 4 134 ’ 1.6 J 1.4J 3.1d t2.24 4.5 J 7.1 124 5 15J 4.8 J 4.6
TETRACHLOROETHENE 0.049 USEPA 58 UJ 5.4 UJ 6.6 U 430 6.2 UJ 51U 6.8 U 470 49U 56 U 77U 42U
TOLUENE 690 USEPA 3 5.8 UJ 154 5.4 UJ 6.6 U 43U 6.2 UJ 51U 434 47U 16J 5.6 U 77U 27 J
TOTAL XYLENES 200 USEPA 5.8 UJ iU 5.4 UJ 66 U 43U 6.2 UJ 51U 6.8 U 470 49U 56U 770 42 U
TRICHLOROFLUOROMETHANE 830 USEPA 284 14 2.8 J 6.6 U 43U 6.2 UJ 51U 6.8 U 47U 43U 56U 770 42U
SEMIVOLATILES (UG/XG) : : : ' v . i : :
1,1-BIPHENYL 19000 USEPA 380U | 33U 360U | 580 U 370 U 440 U 96 J 450 U 420 U 400 U 400 U 430 U 400 U
2-METHYLNAPHTHALENE 750 USEPA 000 30 T 75U 150 500 400 84 22 8.8 240 480 aU
ACENAPHTHENE 22000 USEPA’ 110 200 480 58 U 33 68 880 38 38 - 12 57 30U 70
ACENAPHTHYLENE 22000 USEPA ! 38U 32 2000 : 25 19 44U 69 ] 88 16 284 19 170 4 U
ACETOPHENONE 1100 USEPA ' 230 J 46 U 360 U 580 U 370 U . 440 U 3%0 U 450 U 420 U 400 U 400 U 430 U 400 U
ANTHRACENE 360000 USEPA'! 130 560 5000 8 37U 44U 1400 150 110 16 76 220 4U -
BENZALDEHYDE 810 UsepPA ' 220 J . 62 U. ‘360 U 580 UR 370 U 440 UR 390 UR 450 U 420 U 400 U 400 U 430 U 400 UR
BENZO(A)ANTHRACENE 10 USEPA' 80 000 000 0 40 60 4300 430 8 6 0d 320 4
BENZO(A)PYRENE 35 USEPA '’ 0 00 000 i 58U 0 0 600 40 0 0 6520 : 4U
BENZO(B)FLUORANTHENE 35 USEPA ' 450 600 41000 0 90 860 4300 00 80 80 00 6.4
BENZO(G,H,)PERYLENE 120000 USEPA' To250J ) . 730 O p LTL7TT1000:0 65 ’ 130J 0320 7 P 1600 . = oo _470J - 100°d 23 120 J . 13304 : 4U
BENZO(K)FLUORANTHENE 350 USEPA' 150 620 4000 220 120 J 840 00 460 92 17 88 J 20 72
BiS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA '} 230 4 ' 694 | 280 J 580 U 170 J 440 U i .390 U 280 J ) 420 U 400 U 400 U 430 U 400 U
BUTYL BENZYL PHTHALATE 510 USEPA! 380 UJ 110 J : 360 UJ 580 U 370 UJ 440 U L 3850 U 450 UJ 420 U 400 U 400 UJ 430 UJ 400 U
CARBAZOLE 600 TACO 2 750 U . - 430 J- . 720U 1200 U 740 U 870 U 000 900 U 840 U 800 U 790 U 860-U 790 U
“HRYSENE 1100 USEPA ' 290 00 4000 100 170 J 360 4500 580 J 120 J 23 160 J 530J 8
BENZO(A,H)ANTHRACENE 11 USEPA " 66 40 00 58U : 44U 39U 60 z 4w 4 00 4 U
BENZOFURAN 680 USEPA 310 J il 150 J 490 580 U 66 J v 180 J 670 36 J 420 U 400 U 74 J 330 J 400 U
FLUORANTHENE . 160000 USEPA 650 4700 56000 200 360 930 13000 1100 450 78 520 1400 15
FLUORENE 27000 USEPA ' 38U 180 90 U 580U 370 44U 1200 57 68 16 au 43U 4 U
INDENOQ(1,2,3-CO)PYRENE 120 USEPA' 0 890 6000 58U 00 420 00 690 60 28 0 470 AU
NAPHTHALENE 0.47 USEPA ' 470 00 0 8 0 1 4 80 8.9 00 440 4 U
PHENANTHRENE 120000 USEPA ' 1100 - 2200 11000 34 380 . 970 1 11000 560 290 67 470 2100 19
PYRENE 120000 USEPA ' 540 3200 52000 200 320 760 10000 950 340 63 420 1000 14
PESTICIDES/PCBS (UG/KG) : . . i : ! : : :
4.4-DDD 66 USEPA ' 79J 0.19 U 1 J 120 30 J 078 U 31 J 037 J 174 T 087 U 079 U
4,4-DDE 47 USEPA ' 8.2 173 J 15 12U 22 0.78 U 20 0.84 UJ 069 J 35J 174 0.79 U
4,4-DDT . 67 USEPA' 84 . 8.53 J 16 J . 1.2 U 14J 078 W 314 0.84 UJ 1.9J 18J 124 0.79 UJ
ALDRIN . 0.65 USEPA T 0.37 UJ 0.8 0.36 UJ 0571 U 0.36 UJ . UJ. 0.38 U 0.45 UJ 0.42 UJ 0.4 UJ .~ 039 UJ 0.43 UJ 0.39 U
ALPHA-BHC 0.062 USEPA g 0.12 Ud 0 0571 U 0.36 U 0.64 038 U 045U 042U 0 0.39 U 043U 039 U
ALPHA-CHLORDANE 13 USEPA | 0.37 UJ 0.41J 0.36 UJ 0.571 U 0.62 J 9.9J 0.38 U 24 0.42 UJ T 0734 0.43°0J 0.39 U
AROCLOR-1242 53 USEPA' 192U : 184 U 294 U 18.7 U 222U 198 U 23.1 U 214U 205U 202 U 221U 202 U
AROCLOR-1260 24 USEPA ' 69 9 294 U 0 440 198 U 0 21.4 U4 20.5 UJ 22.1 UJ 202 U
BETA-BHC 0.22 USEPA ' 0.37 UJ 012U 0.36 U 0571 U 0.36 U 0 0.38 U 045U 0.42 UJ 039 W 0.43 Ud 039 U
DELTA-BHC 0.062 USEPA'! 037U 48 0.36 U 0.571 U 036 U 038 U 0.45 U 0.42 UJ 0 0.39 UJ 0.34 039 U
DIELDRIN 0.17 USEPA' 0.8 89 12U 6 6 078 U 0.84 UJ 0.81 UJ 0.87 UJ 079 U
ENDOSULFAN | 3000 USEPA ' 0.37 UJ 322 0.36 UJ 0571 U 0.36 UJ 0.43 UJ 038 U 0.45 UJ 0.42 UJ 096 J : 0.39 UJ 1.34 039 U
ENDOSULFAN I 3000 USEPA' 0.59 J 1.26 0.19 J 12U 114 0.88 UJ 0.78 U 124 0.84 UJ 0.81 Ud 0.8 UJ 0.87 UJ 079 U
ENDOSULFAN SULFATE 3000 USEPA' 134 3 0724 12U 0.65 J 8.7J 078U 073 J 0.84 UJ 0.81 UJ 314 0.87 Ud 079 U
ENDRIN 81 USEPA® 0.82 J 1.84 J 0.73 UJ 1.2 UJ 154 0.88 U 0.78 UJ 1.3 J 0.84 U 081 U 324 0.87 UJ 0.79 UJ
ENDRIN ALDEHYDE 81 USEPA 3 0.76 UJ 0.18 U 0.73 UJ 1.2 U 0.739 UJ 0.88 UJ 0.78 UJ 0.91 W 0.84 UJ 49 J 0.8 UJ 1.1J 079 UJ
ENDRIN KETONE 81 USEPA?® 0.76 UJ 019U 154 . 12U 0.733 UJ 0.88 UJ 0.78 U 0.91 UJ 0.84 UJ 0.81 W 0.8 UJ . 087 uJ 079 U
GAMMA-BHC (LINDANE) 036 USEPA ' o7 U 033 J 05710 0.36 U 038 U 0.45U 0.42 U 0.4 0.33 U 043 U 039 U
GAMMA-CHLORDANE 13 USEPA ' 350 | 1074 | 2.4 0571 U 39 45 038U 424 0.15J 174 9 114 039 U
HEPTACHLOR EPOXIDE 0.15 USEPA ' 0.9 012 U 0.39 0571 U 0 6 038 U 4 0.42 UJ 0.4 UJ 0.39 UJ 0.43 UJ 0.39 U
METHOXYCHLOR 2200 USEPA® | 12 342 43J | 0571 UJ 28J 11 27J 37d | 084 04 Ud 039 UJ 89 J 039 UJ




TABLE 4-8

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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Minimum Screening NTC21-SB-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 NTC21-SB-08 NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12 NTC21-SB-13

Parameter Valve | Source 2tod(fibgs) |  A4to6 (fibgs) 210 4 (ft bgs) 210 6 (ft bgs) 210 4 (ft bgs) 210 4 (ft bgs) 210 4 (it bgs) 210 4 (1t bgs) 210 4 (ft bgs) 2 to 6 (ft bgs) 210 4 (ft bgs) 210 4 (R bgs) 21to 4 (i bgs)
HERBICIDES (UG/KG) ; : | . : : i : . j
2.4-D 18 USEPA 2 56.3 U 281 U 542 U 86.6 UJ 551 U m- 58.1 UJ 67.8 U 629U ] 60.4 U 59.4 U 64.9 U 59.3 UJ
DICAMBA 280 USEPA ' 6.89 J 281 U 6.81J 8.66 U 551 U 6.13 J | 581 U - 6.78 U . 629 UJ 6.04 U 594 U 6.49 U 593 U
DIOXINS/FURANS (NG/KG) : . : : . : .
1,2,3,4,6,7,8,9-OCDD 870 USEPA ' NA NA NA NA NA NA NA NA NA NA NA ] NA
1,2,3,4,6,7,8,9-OCDF 870 USEPA ' : 44.8 NA NA NA NA NA NA . NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 26 USEPA ' 6 NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 26 USEPA ' 18.1 NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 26 USEPA ' 174 J NA . NA NA NA NA NA NA NA NA ] NA NA NA
1,2,3,4,7,8-HXCDD 26 USEPA ' . 1.04 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 26 USEPA' 256 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 2.6 USEPA ' 6 NA NA NA NA : NA NA NA NA NA NA NA NA
1,2,3,6,7.8-HXCDF 2.6 USEPA ' 1.39 J NA NA NA NA NA NA NA NA NA . NA NA NA
1,2,3,7,8,8-HXCDD 2.6 USEPA ' 2.42J) NA NA NA NA i NA NA NA NA NA NA NA ‘ NA
1,2,3,7,8,9-HXCDF 2.6 USEPA ' 0.682 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD 0.26 USEPA ' 0.578 NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 26 USEPA '’ NA NA NA NA NA NA NA NA - NA NA NA NA
2,3,4,7,8-PECDF 0.87 USEPA ' NA NA NA NA NA NA NA NA NA NA NA : NA
2,3,7,8-TCDD 0.26 USEPA * NA NA NA NA NA NA NA NA NA NA NA NA
METALS (MG/KG) : i . . : : : : : : ; i
ALUMINUM 55000 USEPA' 4590 5090 4830 13200 7820 4450 " 6830 9510 17400 ] 9450 4900 12300 6440
ANTIMONY 0.27 USEPA ® 1.42 UJ 0.27 U 1.36 UJ 0.892 UJ 0.54 U 1.62 U 0.556 UJ 0.671 U 0.645 U .64 1.46 U 1.69 U 0.546 UJ |
ARSENIC 0.0013 USEPA’ B 4.16 0.4 4.6 5.39 B.88 4 9 6 09 8
BARIUM 82 USEPA ® 426 J 48.8 ) 446 ) 48 4 . 55.3 J 449J 61.7 J 40 60.9J . 812J 0 28.1 !
BERYLLIUM 3.2 USEPA 2 0.985 0.28 0.694 S 126J 0.604 0.603 0.397 J 0.844 146 0.508 "1.35 4.0 0.425 J
CADMIUM 0.38 USEPA ® 0.283 U 0.74 U 0.39 49 0.449 0.606 0.898 0.6 0.414 0.979 4 0.909
CALCIUM NC N/A 86600 J 177000 109000 J 36100 J 50200 133000 24900 J 59000 j 26600 57800 10500 242007 ~ - 30100 J
CHROMIUM 28 TACO 2 10.1 i 7.97 10.8 4 : 14.2 16.5 109 J 16 19.3 16.2 10.7 12,1 : 12.7 J
COBALT 0.49 USEPA' 8 4 8 B 9 ; 0 9.54 9.49 6.8 8 8
COPPER 46 Usepa® | 238 9.91 3440 6 31.7 4 46 ‘378 ¢ 66.6 69.9 9.8 e 2450
IRON . 640 USEPA ' 000 5560 8600 0500 0700 00 6600 600 800 4900 40100 300 900
LEAD 14 USEPA S 6 10.8 6 84 00 8 66 9 8.4 04 4 8
MAGNESIUM 325000 TACO* | 36700 81500 58300 15800 ) | 24100 57900 0 T 14600 T 738000 518077 ) U 20200 I ayeg e “18400
MANGANESE 57 USEPA ! 94 ) 4 6 419 a 46 B 690 650 0 44
MERCURY 0.03 USEPA ' 0.096 0.03 0 0.089 0.0 0 0.0778 0.04 0.08 0.074 D.0889 0.484 D.054
NICKEL 48 USEPA* 10.2 4.42 13.4 343 | 22.5 -~ 1341 i 14.6J 28.4 : 23.2 . 259 ©192 427 T 225
POTASSIUM NC N/A 658 J 603 785 J 1320 956 746 558 1110 1780 1570 607 683 . - 953
SELENIUM 0.26 ~ USEPA® 0.849 UJ 1.65 U 0.818 UJ 0.535 UJ 0.54 UJ 1.29 UJ 0.334 UJ 1.01 UJ 0.387 U 0.924 U 0.878 U 101U - 0.82 U
SODIUM NC N/A 817 289 1590 1460 922 792 427 210 2920 483 885 601 - 521
VANADIUM 180 USEPA | 12.8 10.5 15.2 335 16.8 J 15.4 J 17.4 202 J 28 21.7 15.5 20.5 18.4
ZINC 680 USEPA 110 J 38.5 115 J 010 90.6 J 151 J 181 J 229 156 116 244 358 216 J
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NTC21-58-14 NTC21-6B-15 NTC21-SB-16 NTC2i-5B-17 NTC21-SB-18 NTC21-S8-19 NTC21-5B-20 NTC21-8B-21 NTC21-8B-22
Parameter 2to 4 (ft bgs) Ztod(ftbgs) | NTG21SB15-50-0204- | NTC21SB15 50-0204- 2to 4 (ft bgs) 5to 7 (it bgs) 5to7(fibgs) | NTC21SB18-50-0507- | NTC21SB18-50-0507- 210 4 (ft bgs) 4106 (T bgs) 6 to 8 (ft bgs) 2 to 4 (ft bgs)
VOLATILES (UG/KG) : : : : i : : : L : : i ; : ;
2-BUTANONE 11 29 U 505U 52 UJ 14 38 UJ 45 UJ 425 U 20 91 7 0J 51U0J 55U
ACETONE . 58 25 J 25J 20 79 38 UJ 25 UJ 4250 au 87 U 510 55U
BENZENE 67 U 49U 505U 520 49U 4.8 4 5U 5 55U
CARBON DISULFIDE 32 147 26 38 4 29U 3.8 U 124 124 40U 50 12 510 3
CHLOROMETHANE 13U 99U 995U 10U 14 76U 89U 845U B U 224 8U 10U U
CI5-1,2-DICHLOROETHENE 130 39U 8.95 U 10U 98 U 76U 89U 845U 8 U 00 8 U 10U U
CYCLOHEXANE 57U 49U 505U 52U 45U 44 9 6.2 3.4 J 5 U 254d 32 0.75 J
ETHYLBENZENE 57 U 49U 505U 520 49U 9 1J 1J 7U 50 aU 51U 55U
[SOPROPYLBENZENE 67U 49U 505U 520 49U 3.8 U 45U 4250 4U 50U 72U 510 55U
METHYL CYCLOHEXANE 67U 490 505U 520 45U 87 11 82 54 5U 54 a4 T4
TETRACHLOROE THENE 6.7 U 49U 505U 520 43U 38U 450 4250 4U 8 U 510 55U
TOLUENE 67U 29U 5050 520 49U 5.6 54 4 264 5 U Tad T4J 55U
TOTAL XYLENES 67U 290U 505 U 520U 49U 22 ] 45U 425 U U 5U 20 51U 550
TRICHLOROFLUOROMETHANE 67 U 290 505 U 520 29 U 38U 450 225U aU 5U 40 51U 550
SEMIVOLATILES (UG/KG) 1 ' , = . '
1.1-BIPHENYL 440U 230 U 435 U 440 U 430 U 370 U 370 U 365 U 360 U 400 U 380 U 370 U 470 U
2-METHYLNAPHTHALENE 240 99 1045 110 17 37 U 37U 365U 36U a3 243 370 410
ACENAPHTHENE 240 230 4350 440 43U 37 U 370 3.65 U 360U 12 380 370 52
ACENAPHTHYLENE 44U 12 5 11 33U 37U 37U 3650 36 U U 380 370 41U
ACETOPHENONE 240 U 430 U 435 U 340 U 430 U 370 U 370 U 365 U 360 U 400 U 380 U 370 U 4100
ANTHRACENE 24U 43U 435U 440 43U 3.7 U 370 365U 36U aU 294 370 41U
BENZALDEHYDE 240 UR 430 UR 400 440 U 430 UR 370 U 370U 365 U 360 U 400 UR 380 U 370U 410 UR
BENZO(AJANTHRACENE 44U 4 r 6 37U 37U 365U 36 U 0 94
BENZO(A)PYRENE 44U 43 UJ 0 43U 37 U 37U 365U 36 U 4U
BENZO(B)FLUORANTHENE 440 23Ul 20.075 g 8.7 37U 370 365U 36U 50 19
BENZO(G,H,\PERYLENE 440 43 UJ 8.075 144 43U 21 37U 365U 36U 50 38 U
BENZO(K)FLUORANTHENE 440 YRR 6.075 10 J 74 37U 37U 365U T36.U 250 85 370 350
BIS(2- ETHYLHEXYL)PHTHALATE 430U 430 U 435 U 340 U 430 U 370 U 370 U 365 U 360 U 54 J 380 U 370 U 110 J
BUTYL BENZYL PHTHALATE 440U 430U 235U 240 U 430 U 370 U 370 U 365 U 360 U 400 U 380 U 370U 310 UJ
CARBAZOLE 880 U 860 U 870 U 880 U 860 U 740 U 750 U 735 U 720 U 800 U 770 U 740 0 630 U
CHRYSENE 440 35 33 31 72 347 34 26 18 J 140 12 83 360
DIBENZO(A,H)ANTHRACENE 24U 130 235U 440 43U 370 37U 365U 360U U 24J 370 210
DIBENZOFURAN 440 U 554 48.5 42 J 430 U 370 U 370 U 365U 360 U 34 J 380 U 370 U 120 J
FLUORANTHENE 79U 80 68.5 57 12 37U 37U 365U 36 U 340 33 5.8 830
FLUORENE 44U 43U T 4350 240 43U 3.7 U 370 365U 36U 70 254 370 FREY]
INDENO(1,2,3-CD)PYRENE 24U 43 UJ 10.075 184 43U 37 U 370 365 U 36U U 12 370U 40
NAPHTHALENE 44U A4 T 49 430 370 37U 3.65 U 36U 0 " 370 4600
PHENANTHRENE 44U 190 190 190 22J 18 4J 234 2.3 J 36 U 310 24 12 740"
PYRENE 440 70 62.5 55 12 37U 370 365 U 36 U 260 26 6.9 700
PESTICIDES/PCBS (UG/KG) ' _ . ' :
4.4-DDD 089 U 0870 088 U 089 U 0870 075 U 075U 0735 U 072 U 081 U 077 U 075U 0
4.4-DDE 089U 087 U 088 U 0.89 U 0.87 U 0.75 UJ 0.75 UJ 0735 U 072 Ul 081 U 0.77 UJ 075 UJ 0
4.4-0D7T 0.89 UJ 0.87 UJ 088U 0.89 UJ 0.87 UJ 0.75 UJ 0.75 UJ 0.735 U 072 UJ 0.81 UJ 0.77 UJ 0.75 UJ 62 J
ALDRIN 0.44°U 0.43 U 0.435 U 0.44 U 043 U 0.37 UJ 037 UJ 0365 U 0.36 UJ 04U 038 UJ 0.37 UJ 0.41 UJ
ALPHA-BHC 0.44 U 0430 0.435 U 0.44 U 043U 037 U 037U 0.365 U 036 U 0 0.38 U 037U 0
ALPHA-CHLORDANE 0440 043 U 0435 U 044U 043U 037 UJ 0.37 UJ 0.365 U 0.36 UJ 0.4 U 0.38 UJ 037 UJ 5
AROCLOR-1242 226 U 22 U 2225 U 2250 22 U 19U 19U 8.7 U 1840 205 U 196U 19U 211U
AROCLOR-1260 226 U 22 U 22.25 U 225U 22U 19 UJ 19 UJ 187U 18.4 UJ 205 U 196 UJ 19 UJ 0
BETA-BHC 044U 043U 0.435 U 0.44 U 0430 0.37 UJ 0.37 UJ 0.365 U 0.36 UJ 040 0.38 UJ 0.37 UJ 0.41 U
DELTA-BHC 044U 043U 0.435 U 044U 043U 0.7 UJ 0.37 UJ 0.365 U 0.36 UJ 0 0.38 UJ 037 UJ 041U
DIELDRIN 0.89 U 087U 088 U 0.89 U 087U 0.75 UJ 075 UJ 0735 U 072 UJ 081 U 0.77 UJ 0.75 UJ
ENDOSULFAN | 0.44 U 043U 0.435 U 044 U 043 U 0.37 UJ 0.37 UJ 0.365 U 0.36 Ul 029 J 0.38 UJ 037 UJ 0.41 UJ
ENDOSULFAN 1l 089 U 087U 088 U 089 U 087U 0.75 UJ 0.75 UJ 0735 U 0.72 UJ 081 U 077 UJ 0.75 UJ 065 J
ENDOSULFAN SULFATE 089 U 087 U 088U 089 U 087 U 0.75 UJ 0.75 UJ 0735 U 0.72 UJ 081 U 077 UJ 0.75 UJ 58J
[ENDRN 0.89 UJ 0.67 Ud 088 U 089 UJ 087 UJ 0.75 UJ 075 0J 07350 G720 081 UJ 077 UJ 075 UJ 0.83 UJ
ENDRIN ALDEHYDE 0.89 UJ 0.67 UJ 088 U 0.89 UJ 087 UJ 075U 075U 0735 U 072 UJ 081 UJ 077 UJ 075 UJ 083 UJ
ENDRIN KETONE 089 U 087U 088U 0.85 U 087U 0.75 UJ 0.75 UJ 0735 U 072 Ul 081U 077 UJ 075 UJ 0.83 UJ
GAMMA.BHC (LINDANE) 044 U 043U 0435 U 044 U 0430 037U 037U 0.365 U 036 U 04U 0.38 U 037 0 041U
GAMMA-CHLORDANE 0.4 U 043U 0,435 U 044U 043 U 0.37 UJ 0.37 UJ 0.365 U 0.36 UJ 0.47 0.38 UJ 037 U
HEPTACHLOR EPOXIDE 044 U 043U 0435 U 044 U 043 U 0.37 UJ 0.37 UJ 0.365 U 0.36 UJ 0.26 938 UJ 0.37 UJ ;
METHOXYCHLOR 0.44 UJ 043 UJ 0.435 U 0.44 UJ 043 UJ 0.37 UJ 037 UJ 0.365 U 0.36 UJ 0.84J 0.38 UJ 0.37 UJ 0.41 UJ




TABLE 4-8

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOl

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 4 OF 4
Parameter NTC21-SB-14 NTC21-5B-15 NTC21-SB-16 NTC21-SB-17 » NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-8B-21 NTC21-§B-22
2 to 4 (ft bgs) 210 4 (ft bgs) l NTC21SB15-S0-0204- ] NTC21SB15-S0-0204- 2 10 4 (ft bgs) 5 to 7 {ft bgs) 5to 7 (ft bgs) TNTC21SB18—SO-0507» [ NTC21SB18-S0-0507- 2 to 4 (ft bgs) 410 6 (ft bgs) 6 to 8 (ft bgs) 2 to 4 (ft bgs)

HERBICIDES (UG/KG) : - ; - :
2,4-D 66.4 UJ 64.8 U 65.5 U 66.2 U 64.6 U 55.8 U 56 U 55 U 54 U 60.2 U 57.7 U 558 U 622 U
DICAMBA 8.28 J 6.48 U 6.55 U 6.62 U 292 J 5.58 U 56 U 55U 54U - 6.02U 577U 558 U 622 U
DIOXINS/FURANS (NG/KG) i . : : : : ; : . :
1,2,3,4,6,7,8,9-OCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF NA NA NA NA NA NA NA NA NA NA NA~ NA NA
1,2,3,4,6,7,8-HPCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF. NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDD NA - NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF NA NA NA NA NA . NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2,3,6,7,8-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD NA NA NA NA NA NA : NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PECDF NA NA NA NA NA NA NA NA NA NA NA NA ‘NA
2,3,7,8-TCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
METALS (MG/KG) ) : : :
ALUMINUM 16400 24300 22250 20200 18200 3720 4230 3860 3490 14500 8380 3770 5240
ANTIMONY 0.645 UJ 0.671 UJ 11705 U 1.67 UJ 0.595 U 0.534 U 0.569 U 0.543 U 0517 U 0.602 UJ 0.577 U 0.581 U 1.64 UJ
ARSENIC g B 04 g 8.6 g 0.59 8.39 69
BARIUM 9 g 234 186 J 18.5 184 J 0 59.5 J. 2.4 T 56.2 J
BERYLLIUM 1.16 J 4.10 4.44 127 J 0.244 0.266 0.2495 0.233 0.818 4 0.479 0.225 1.08'J
CADMIUM 0.799 9.6 8.6 0.569 0.175 0.153 0.2375 0.322 0.3 0.338 0.124
CALCIUM - 6730 J 63600 J 91300 119000 J 4530 J | 68400 79300 78800 78500 4280 J 55900 72300 26700 J
CHROMIUM 2234 16.7 J 14.45 122 26.8 J 7.9 8.66 8.01 7.36 24 135 8.23 13J
COBALT g 6 4 0.6 9 6.78 64 9,18 4 8
COPPER 405 J 0 9 84 39.8 J 29.3 224 24.25 26.1 253 4J 27.3 - 16
IRON 4800 65800 300 000 4800 9400 00 450 800 00 00 4300 00
LEAD 4 8 8 9.6 4.6 135 12.4 6.6 8.6 8.86 0
MAGNESIUM 4070 3860 J 7180 10500 J 4640 42600 . 48800 48800 48800 4910 - 136600 43300 ‘9310
MANGANESE 00 0 020 B6 438 88 809 90 80 5 6
MERCURY 0.0 0.0206 0.0236 0.0266 0.0 0.0156 0.0151-U 0.012225 0.0169 0.06 0.0499 0.0138° 0
NICKEL 334 444 J 40.1 3584 39.2 J 16.6 18.6 16.7 14.8 31.9Y 21.5 139 179 J
POTASSIUM 1430 1180 960 740 - 1930 864 936 813 690 1660 1010 834 600
SELENIUM 0.387 UJ 49 68 ©0.357 WJ 0.801 U 171U 12425 U 0.775 U .0.902 UJ 0.866 U 116 U 0.982 UJ
SODIUM 801 1310 1220 1130 3370 984 347 348 349 1210 1470 241 1300
VANADIUM -28 21.4 19.8 18.2 26.9 11.5 : 12.9 13.4 139 25 19.5 1.2 15.8
ZINC 130 J 263 J 333.5 404 J 186 J 56.8 68 70.75 735 80.4 J 901 49.7 119 J

1 = United States Environmental Protection Agency (USEPA) Regions 3, 6, 9
Qakridge National Laboratory (ORNL) Risk-Based Soil Screening Level (SSL).
2 = lllinois Tiered Approach to Corrective Action Objectives (TACOQ); Soil Component

of Groundwater Ingestion Class 1.

3 = USEPA Regions 3, 6, 9 ORNL Maximum Contaminant Level (MCL) Based SSL.

4 = lllinois Tiered Approach to Corrective Action Objectives (TACO);
Soil Remediation Objectives Residential Ingestion.

5 = lllinois Tiered Approach to Corrective Action Objectives (Non-TACO); Soil
Remediation Objectives Industrial/Commerciat Construction Inhalation.

J = Value is estimated.

U = Analyte nét detected at the reporting limit left of the letter.

UdJ = Numerical detection limit for the undetected result is estimated.
mglkg = Miltigram per kilogram.

ug/kg = Microgram per kilogram.

ng/kg = Nanogram per kilogram.

NA = Not analyzed.

NC = No criteria.

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion.
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| GROUNDWATER SCREENING CRITERIA
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

mg/L= Milligram per liter.
ug/L = Microgram per liter.
NC = No criteria.

USEPA = United States Environmental Protection Agency.

TACO = llinois Tiered Approach to Corrective Action Objectives.

lllinois USEPA
Parameter TACO Class | Non-TACO Class | - o
Groundwater Criteria | Groundwater Criteria MCL Criteria Tapwater Criteria
Volatile Organics (ug/L) . .
ACETONE 6300 NC NC 22000
BENZENE 5 NC 5 0.4
CIS-1,2-DICHLOROETHENE 0 NC 0 370
METHYL TERT-BUTYL ETHER 70 NC NC
TETRACHLOROETHENE 5 NC 5 0
TRICHLOROFLUQROMETHANE NC NC NC 00
Semivolatile Organics (ug/L)
ACENAPHTHENE 420 NC NC 2200
ANTHRACENE 00 NC NC 11000
BENZO(A)ANTHRACENE 0.13 NC NC 0.029
BENZO(A)PYRENE 0.2 NC 0.2 0.0029
BENZO(B)FLUORANTHENE 0.18 NC NC 0.029
BENZO(K)FLUORANTHENE 0 NC NC 0.29
BIS(2-ETHYLHEXYL)PHTHALATE 6 NC 6 :
CHRYSENE NC NC 2.9
FLUORANTHENE 80 NC NC 1500
FLUORENE B( NC NC 1500
PENTACHLOROPHENOL 1 NC 1 0.56
PYRENE 0 NC NC 1100
Pesticides/PCBs (ug/L)
ALPHA-CHLORDANE NC NC 2 D.19
DELTA-BHC NC NC NC 0.0
GAMMA-CHLORDANE NC NC 2 0.19
Herbicides (ug/L)
2,4,5-TP (SILVEX) 0 NC 0 290
2,4-DB NC NC NC 90
DALAPON i NC DQ 1100
DICHLOROPROP NC NC NC NC
Metals (ug/L)
ALUMINUM NC 00 NC 37000
ARSENIC 50 NC 10 D.04
BARIUM D00 NC DOC 7300
CADMIUM NC 18
CALCIUM NC NC NC - NC
CHROMIUM 00 NC 00 NC
COBALT 1000 NC NC
COPPER 550 NC 1300 1500
|IRON 000 DOC NC 26000
LEAD NC 15 NC
MAGNESIUM NC NC NC NC
MANGANESE 0 NC NC 880
NICKEL 00 NC NC 730
POTASSIUM NC NC NC NC
SELENIUM 0 NC 0 180
SILVER 0 NC NC 180
SODIUM NC NC NC NC
VANADIUM 49 NC NC 180
ZINC . 000 NC NC 11000
Dissolved Metals (ug/L) '
ARSENIC 50 NC 10 0.04
BARIUM 000 NC 000 7300
CADMIUM NC 18
CALCIUM NC NC ‘NC NC
IRON 000 000 NC 26000
MAGNESIUM NC NC NC NC
MANGANESE 0 NC NC - 880
NICKEL 00 NC NC 730
POTASSIUM NC NC NC NC
SODIUM NC NC NC NC
ZINC 000 NC NC 11000
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OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN GROUNDWATER

SITE 21 - BUILDINGS 1517/1506 AREA

GREAT LAKES NAVAL STATION
GREAT LAKES, ILLINOIS
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ilinois USEPA
Frequency | Minimum | Maximum Sam_ple of Minimum | Maximum l;vef?ge Overall Standard Mmlmum.Regulatory TACO Class | Non-TACO Class | T ' s
Parameter of Detection| Result Result Mammr.xm Non.- Non.- ostiive Average | Deviation Screening Value Groundwater Criteria Groundwater Criteria MCL Criteria Tapwater Criteria
Detection Detection | Detection Result
Criteria_| Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances
Volatile Organics (ug/L)
ACETONE 5/6 18 J| 46 JI[NTC21-Mw-02-01] 0.84 0.84 3.12E+00 | 2.67E+00 | 1.49E+00 | 6300 0 6300 0 NC 0 "NC 0 [ 22000 0
P 1/6 0.96 0.96 NTC21-MW-01-01] 0.1 0.11 9.60E-01_| 2.06E-01 3.695-01Jmhi 5 0 NC 0 5 0 M
.[C18-1,2-DICHLOROETHENE 1/6 079 J| 079 JINTC21-MW-05-01] 0.13 0.13 7.90E-01 | 1.86E-01 | 2.96E-01 70 0 70 0 NC 0 70 0 370 0
METHYL TERT-BUTYL ETHER 1/6 1.6 16 NTC21-MW-01-01] 0.1 0.1 1.60E+00 | 3.08E-01 | 6.33E-01 12 | 0 70 0 NC 0 NC 0 12 0
RA ORO 1/6 0.8 0.8 NTC21-MW-01-01] 0.15 0.15 8.50E-01 | 2.04E-01 | 3.16E-01 0 5 0 NC 0 5 0 0
| TRICHLOROFLUOROMETHANE 1/6 25 2.5 NTC21-MW-01-01] _0.17 0.17 2.50E+00 | 4.88E-01 | 9.86E-01 | 1300 0 NC 0 NC 0 NC 0 1300 0
Semivolatile Qrganics (ug/L) :
NTC21-MW-05-01]  0.01 0.1 2.00E-02 | 1.92E-02 | 1.63E-02 420 0 420 0 NC 0 NC 0 2200 0
ACENAPHTHENE 2/ 0.02 0.02 I TC21-MW-0301] _0.01 01 | 2.00E02 | 1.92E-00 | 163E.02 | 420 0 420 0 NC 0 NG 0 2200 0
ANTHRACENE 2/6 0.03 J| 004 JINTC21-MW-03-01] - 0.01 0.03 3.50E-02 | 1.83E-02 | 1.37E-02 | 2100 0 2100 0 NC 0 NC | 0 11000 0
BENZO(A)ANTHRA 276 0.04 X NTC21-MW-03-01] _ 0.01 0.05 450E-02 | 2.336-02 | 1.83E-02 IR 0.13 0 NC 0 NC 0 0,029
- NTC21-MW-05-01 i . . ; _
BENZO(A 2/6 0.0 0.0 NTesTiwosorl 001 0.03 3.00E-02 | 1.67E-02 | 1.08E-02 JEXils 0.2 0 NC 0 0.2 0 0.00
. NTC21-MW-05-01 ] ] . o .
BENZO(E 0 2/6 0.0 0.0 NTesTw a0l 001 0.04 3.00E-02 | 1.75E-02 | 1.08E-02 Y 0.18 0 NC 0 NC 0 0.0
BENZO(K)FLUORANTHENE 2/6 003 J| 003 Eigi} :mw:gg:g: 0.01 0.04 | 3.006:02 | 1.75E-02 | 1.088:02 | 0.17 0 0.17 0 NC 0 NC 0 0.29 0
BIS(2-ETHYLHEXYL)PHTHALATE 1/6 18 J| 1.8 J|NTC21-MW-03-01] 1.2 12 1.80E+00 | 8.00E-01 | 4.90E-01 48 0 6 0 NC 0 6 0 4.8 0
CHRYSENE 2/6 0.04 J| 0.05 JINTC21-MW-03-01]  0.01 0.06 4.50E-02 | 2.42E-02 | 1.86E-02 1.5 0 15 0 NC 0 NC 0 2.9 0
FLUORANTHENE 3/6 003 J| 006 NTC21-MW-05-01] _ 0.01 0.13 4.33E-02 | 3.75E-02 | 225E-02 280 0 280 0 NC 0 NC 0 1500 0
FLUORENE 2/6 0.02 J] 003 J|NTC21-MW-03-01]  0.01 0.04 250E-02 | 158E-02 | 9.17E-03 | 280 0 280 0 NC 0 NC 0 1500 0
p A OROF 0 1/6 § : NTC21-MW-01-01] 0.92 0.98 7.80E+00 | 1.70E+00 | 2.99E+00 JHE NC 0 0
: NTC21-MW-03-01
PYRENE 36 003 J| 005 JpmEs et 0O 0.12 433E-02 | 375E-02 | 1.99E-02 210 0 210 0 NC 0 NC 0 1100 0
Pesticides/PCBs (ug/L)
ALPHA-CHLORDANE 1/6 0.00385 J] 0.00385 J|NTC21-MW-05-01] 0.00317 [ 0.00324 [ 3.85E-03 | 1.99E-03 | 9.13E-04 | 0.19 0 NC 0 NC 0 2 0 T o019 0
DELTA-BHC - - 2/6 0.00801 J‘wm-mw-o&m 0.00317 | 0.00324 | 1.40E-02 | 5.74E-03 | 7.44E-03 NC 0 NC 0 NC 0
GAMMA-CHLORDANE |G 0.00311 J] 0.00311 J[NTC21-MW-05-01{ 0.00317 | 0.00324 | 311E-03 | 1.86E-03 | 6.11E-04 | 0.19 0 NC 0 NC 0 2 0 0.19 0
Herbicides (ug/L)
2,4,5-TP (SILVEX) 1/6 0.03 J] 003 JINTC21-MW-01-01]  0.02 0.02 3.00E-02 | 1.33E-02 |- 8.16E-03 50 0 50 0 NC 0 50 0 290 0
2,4-DB 1/6 062 J| 062 J|NTC21-MW-01-01] 024 0.24 6.20E-01 | 2.03E-01 | 2.04E-01 290 0 NC 0 NC 0 NC 0 290 0
DALAPON 176 075 J| 075 J|NTC21-MW-01-01] 0.61 0.61 7.50E-01 | 3.79E-01 | 1.82E-01 200 0 200 0 NC 0 200 0 1100 0
DICHLOROPROP 3/6 034 J| 078 J[NTC21-MW-05-01] 0.24 0.24 5.40E-01 | 3.30E-01 | 2.70E-01 NC 0 NC 0 NC 0 NC 0 NC 0
Metals (ug/L) .
ALUMINUM 5/6 122 668 JINTC21-MW-02-01] 25 25 2.98E+02 [ 2.50E+02 | 2.29E+02 | 3500 0 NC 0 3500 0 NC -0 [ 37000 0
AR 5/6 0.88 6 NTC21-MW-02-01] 0.75 0.75 2.80E+00 | 2.40E+00 | 2.49E+00 JOKE 50 0 NC 0 10 0 0.04
BARIUM 6/6 32.3 422 NTC21-MW-05-01 1.27E+02 | 1.27E+02 | 1.51E+02 | 2000 0 2000 0 NC 0 2000 0 7300 0
CADMIUM 6/6 0.69 3.45 NTC21-MW-05-01 — 1.34E+00 | 1.34E+00 | 1.06E+00 5 0 5 0 NC 0 5 0 18 0
CALCIUM 6/6 96600 671000 |NTC21-MW-02-01 3.18E+05 | 3.18E+05 | 2.37E+05 NC 0 NC 0 NC 0 NC 0 NC 0
CHROMIUM 1/6 413 413 NTC21-MW-01-01] 0.5 25 4.13E+00 | 1.08E+00 | 1.54E+00 | 100 0 100 0 NC 0 100 0 NC 0
3/6 3.55 NTC21-MW-02-01] _ 1.25 1.25 | 7.83E+00 | 4.23E+00 | 5.70E+00 1000 0 NC 0 NC 0
COPPER 1/6 425 J| 425 J|NTC21-Mw-01-01] 125 1.25 4.25E+00 | 1.23E+00 | 1.48E+00 | 650 0 650 0 NC 0 1300 0 [ 1500 0
RO 6/6 22.3 TR NTC21-MW-02-01 6.27E+03 | 6.27E+03 | 1.36E+04 000 000 000 NG 0 6000
LEAD 1/6 0.83 0.83 NTC21-MW-06-01] 0.75 9.38 8.30E-01 | 1.61E+00 | 1.59E+00 75 0 75 0 NC 0 15 0 NC 0
MAGNESIUM 6/6 608 125000 |NTC21-MW-05-01 5.79E+04 | 5.79E+04 | 4.66E+04 NC 0 NC 0 NC 0 NC 0 NC 0
6/6 0.89 400 NTC21-MW-05-01 1.80E+03 | 1.80E+03 | 2.17E+03 0 4 0 4 NC 0 NC 0 880
NICKEL 5/6 0.75 11.3 NTC21-MW-02-01]  0.75 0.75 3.26E+00 | 2.78E+00 | 4.21E+00 | 100 0 100 0 NC 0 NC 0 730 0
POTASSIUM 6/6 2980 40200 J|NTC21-MW-01-01 1.37E+04 | 1.37E+04 | 1.37E+04 NC 0 NC 0 NC 0 NC 0 NC 0
SELENIUM 1/6 1.63 1.63 NTC21-MW-01-01] 075 75 1.63E+00 | 2.08E+00 | 1.45E+00 50 0 50 0 NC 0 50 0 180 0
SILVER 2/6 047 J| 13 NTC21-MW-05-01]  0.25 0.25 8.85E-01 | 3.78E-01 | 4.72E-01 50 0 50 0 NC 0 NC 0 180 0
SODIUM 6/6 55700 1040000 |NTC21-MW-05-01 5.94E+05 | 5.94E+05 | 3.48E+05 NC 0 NC 0 NC 0 NC 0 NC 0
VANADIUM 1/6 436 4.36 NTC21-MW-01-01] 1.25 125 | 4.36E+00 | 1.25E+00 | 1.52E+00 49 0 49 0 NC 0 NC 0 180 0
ZINC 2/6 15 283 NTC21-MW-06-01]  1.25 31.2 2.17E+00 | 4.99E+00 | 5.54E+00 | 5000 0 5000 0 NC 0 NC 0 11000 0




TABLE 4-10

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN GROUNDWATER

SITE 21 - BUILDINGS 1517/1506 AREA

GREAT LAKES NAVAL STATION
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Frequency | Minimim | Maximum SamPIe of Minimum | Maximum Aver.a_ge Overall Standard | Minimum Criteria Value TACO Classhl . Non-TACO Cla"ss I. USEPA MCL Criteria |USEPA Tapwater Criteria
Parameter R Maximum Non- Non- Positive . . Groundwater Criteria Groundwater Criteria
of Detection] Result Result . R . Average | Deviation
Detection Detection | Detection Result
Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances
Dissolved Metals (ug/L) o
AR 1/1 6 6 NTC21-MW-04-01 1.16E+00 | 1.16E+00 0.04 50 0 NC 0 10 0 0.04
BARIUM 171 32.4 32.4 NTC21-MW-04-01 - --- 3.24E+01 3.24E+01 - 2000 0 2000 0 NC 0 2000 0 7300 0
CADMIUM 171 0.68 0.68 NTC21-MW-04-01 - 6.80E-01 6.80E-01 5 0. 5 0 NC 0 5 0 18 0
CALCIUM 11 122000 122000 NTC21-MW-04-01 1.22E+05 | 1.22E+05 NC 0 NC 0 NC 0 NC 0 NC 0
IRON 1/1 478 478 INTC21-MW-04-01 - 4.78E+02 | 4.78E+02 --- 5000 0 5000 0 5000 0 NC 0 26000 0
MAGNESIUM 11 54200 54200 NTC21-MW-04-01 - 5.42E+04 | 5.42E+04 NC 0 NC 0 NC 0 NC 0 NC 0
A A 11 6 B NTC21-MW-04-01 - 1.61E+02 | 1.61E+02 1 _ 1 NC 0 NC 0 880 0
NICKEL 1/1 1.7 1.7 NTC21-MW-04-01 1.70E+00 | 1.70E+00 100 0 100 0 NC 0 NC 0 730 0
POTASSIUM 1/1 3360 3360 NTC21-MW-04-01 3.36E+03 | 3.36E+03 NC 0 NC 0 NC 0 NC 0 NC 0
SODIUM 11 57100 57100 NTC21-MW-04-01 —-- - 571E+04 | 5.71E+04 NC 0 NC 0 NC 0 NC 0 NC 0
ZINC M 1.32 1.32 NTC21-MW-04-01 - 1.32E+00 { 1.32E+00 --- 5000 0 5000 0 NC 0 NC 0 11000 0

J = Estimated value.

ug/L = Microgram per liter.

NC = No criteria.

USEPA = United States Environmental Protection Agency.
TACO = Tiered Approach to Corrective Action Objectives.

Shaded cells and boldface font indicate that the concentration is greater than the minimum regulatory screening values.
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SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Minimum Regulatory
Parameter Screening Value NTC21MWO01 NTC21MW02 NTC21MWO03 NTC21MWO04 NTC21MWO05 | NTC21MWO06

Value I Source
VOLATILES (UG/L) A .
ACETONE 6300 TACO® | 36 46 J 0.84 UJ 2.2 J 3.4 J 18J
BENZENE 0.41 USEPA ' .96 011 U 011 U 0.11 U 011U 011 U
C!8-1,2-DICHLOROETHENE 70 USEPA 2 013U 013 U 013U 0.13 U 0.79 J 013 U
METHYL TERT-BUTYL ETHER 12 USEPA ! 1.6 01U 01U 01U 0.1 U 01U
TETRACHLOROETHENE 0.11 USEPA ! .8 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
TRICHLOROFLUOROMETHANE 1300 USEPA ' 2.5 017 U 0.17 U 0.17 U 0.17 U 017 U
SEMIVOLATILES (UG/L)
ACENAPHTHENE 420 TACO® 01U 0.01 U 0.02 J 0.02 U 0.02 J 0.02 U
ACENAPHTHYLENE 210 Non-TACO * 0.02 U 0.01 U 0.01 U 0.02 U 0.01 U 0.02.U
ANTHRACENE 2100 TACO?® 0.02 U 0.01 U 0.04 J 0.02 U 0.03 J 0.03 Uy
BENZO(AJANTHRACENE 0.029 USEPA ' 0.02 U 0.01 U 0.0 0.02 U D.04 0.05 U
BENZO(A)PYRENE 0.0029 USEPA 0.02 U 0.01 U 0.0 0.02U 0.0 0.03 U
BENZO(B)FLUORANTHENE 0.029 USEPA ' 0.02U 0.01 U X 0.02 U 0.0 0.04 U
BENZO(K)FLUORANTHENE 0.17 TACO ® 0.02 U 0.01 U 0.03 J 0.02 U 0.03 J 0.04 U
BIS(2-ETHYLHEXYL)PHTHALAT 4.8 USEPA ' 12 U 12 U 1.8 J 1.2 U 12U 12U
CHRYSENE 1.5 TACO® 0.02 U 001U 0.05 J 0.02 U 0.04 J 0.06 U
FLUORANTHENE 280 TACO @ 0.13 U 0.01 U 0.04 J 0.03 J 0.06 0.05U
FLUORENE 280 TACO?® 0.04 U 001U 0.03 J 0.02U 0.02 J 0.02 U
PENTACHLOROPHENOL 0.56 USEPA ' : 0.92 U 0.96 U 0.98 U 0.92 U 0.98 U
PYRENE 210 TACO® | 012U 0.01 U 0.05 J 0.03 J 0.05 0.06 U
PESTICIDES/PCBS (UG/L) : : - -‘ -? :
ALPHA-CHLORDANE 0.19 USEPA ' | 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0039 J 0.003 U
DELTA-BHC 0.011 USEPA ' 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.008 J
GAMMA-CHLORDANE 0.19 USEPA ' | 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0031 J 0.003 U
HERBICIDES (UG/L) . =
2,4,5-TP (SILVEX) 50 USEPA 2 0.03 J 0.02 U 0.02°U 0.02 U 0.02 U 0.02 U
2,4-DB 290 USEPA 0.62 J 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
DALAPON 200 USEPA 2 0.75 J 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
DICHLOROPROP NC N/A 024 U 0.5J 0.34 J 0.24 U 0.78 J 0.24 U
METALS (UG/L) ' f j /
ALUMINUM 3500 Non-TACO * 252 668 J 303 122 145 25 U
ARSENIC 0.045 USEPA ' 88 6 0.88 $ g 0.75 U
BARIUM 2000 USEPA 2 123 34.5 33.1 32.3 422 118
CADMIUM 5 USEPA ? 0.79 0.86 1.34 0.69 3.45 0.92
CALCIUM NC N/A 96600 671000 504000 121000 374000 1E+05
CHROMIUM 100 USEPA 2 413 0.75 U 0.5 U 05U 25U 0.5 U
COBALT 11 USEPA 1.25 U 3.55 1.25 U 4.65 125U
COPPER 650 TACO ? 4.25 J 1.25 U 125 U 1.25 U 125 U 1.25 U
IRON 5000 TACO® 22.3 4000 2610 752 173 38.3
LEAD 7.5 TACO ? 1.88 U 9.38 UJ 3.75 U 0.75 U 1.88 U - 0.83
MAGNESIUM NC N/A . 608 97600 20500 54000 125000 49400
MANGANESE 150 TACO ® 0.89 04( 0 68 400 61.3
NICKEL 100 TACO ? 0.75 11.3 0.89 1.52 1.84 0.75 U
POTASSIUM NC N/A 40200 J 13100 J 11100 J 3440 11600 2980
SELENIUM 50 USEPA 2 1.63 6.25 U 75 U 1 U 6.25 U 0.75 U
SILVER 50 TACO ® 0.25 U 0.47 J 0.25 U 0.25 U 1.3 0.25 U
SODIUM NC N/A 698000 772000 667000 55700 1E+06 3E+05
VANADIUM 49 TACO ® 4.36 1.25 U 125 U 1.25 U 1.25 U 1.25 U
ZINC 5000 TACO ® 1.25 U 31.2 U 125U 1.5 6.25 U 2.83
DISSOLVED METALS (UG/L) . ' ; i :
ARSENIC 0.045 USEPA ' NA NA NA : NA NA
BARIUM 2000 USEPA 2 NA NA NA 32.4 NA NA
CADMIUM 5 USEPA 2 NA NA NA 0.68 NA NA
CALCIUM NC N/A NA NA NA 122000 NA NA
IRON 5000 TACO ® ‘NA NA NA 478 NA NA
MAGNESIUM NC N/A NA NA NA 54200 NA NA
MANGANESE 150 TACO® NA NA NA ; NA NA
NICKEL 100 TACO® NA NA NA 1.7 NA NA
POTASSIUM NC N/A NA NA NA 3360 NA NA
SODIUM NC N/A NA NA NA 57100 NA NA
ZINC 5000 TACO® NA NA NA 1.32 NA NA

1 = United States Envinronmental Protection Agency (USEPA) Regions 3, 6, 9 Qakridge National Laboratory (ORNL) Screening Level for Tap Water.
2 = USEPA Maximum Contaminant Level (MCL) Groundwater/Surface Water

3 = lilinois Tiered Approach to Corrective Action Objectives (TACQ); Groundwater Remediation Objective Ingestion Class 1.
4 = |llinois Tiered Approach to Corrective Action Objectives (Non-TACO); Groundwater Remediation Objective Ingestion Class 1.

J = Value is estimated.

U = Analyte not detected at the reporting limit left of the letter.
UJ = Numerical detection limit for the undetected result is estimated.

. mg/L= Milligram per liter.
ug/L = Microgram per liter.
NA = Not analyzed.

NC = No criteria.

Shaded celis and boldface font indicate that the concentration is greater than the minimum regulatory screening value.




A\Z

NTIC21SB03
—

TC21SB02

NTC21SB18

[NTC215B15)

——

Building 1517

NTC215B20

Welding/Electric/HVAC Pipefitting/
Tile/Cement/Carpentry/Paint Shops

NTC215B04 \

INTC215807) A’

NIC21SB81

INTC215SB06)]

NTC21SB11
NTC2158108°

C215B808

CROSS SECTION MAP
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Legend
® Soil Boring
Cross Section A
Cross Section B

- Cross Section C
[ site 21 Boundary

APPROVED BY
APPROVED BY

FIGURE NO
FIGURE 4-1




PIT

03/29/10 K

ACAD: 1797CX01.dwg

WEST EAST
A A’

NTC21-SB03 NTC21-SB07
670 — I I I ] — 670
665— [INTC21—-SB02/MWOI1]| |NTCZL—SBO4Z§WMZ| — 665
660.60 660.00
R 660 — — 660 .
W G A O SO R S R AR m—— L
AP HKR &R KR 2 Ve L T
36554 - % il = D m T T TRl X5 R IR IR SRR HXETHK LS GO R RS ESRREF 653.00 — 655 3
............ 4.0 T LT LT LT T LT O R R R o SRS e ] : '
< A B e e S A S A e e X 1 600500992 R PRSI ITIREAR I S R et <
L bl A e I e e e e e e e i St e e S el R TR AN e e et AT L
oo P AR = SR R e e S A S S S SR Sl SRR SR S S SE R SR SR b SR SRS S SRR R S SR S B S R bany Inppanepanpugnipinpay /-7 %5415 %052 ¢ RN
pd Dbl o A e el S e b e s e e e el e el S e e e e S S e S e bt I e bt pd
S et e T N <
% iy = S e e e e et b e S e e e e s e S e S e e b Sl = S it Wit W
LL]645— ..... ‘T - .- T T T i = ______:_.__:__:_:_:___645
...... N e e S e S S S e e e S e S S e e e S e e e e e S St = Wi S bt Mttt L
e e 4 >
Q D I e e e e e DS b e b e O e e S e i S e S e S b S e b eSS = et st ettt Q
R BB EE L = EUESTEEIEIE P i s P by | SEps e hph M-IOE:
T P I I i P U I
L e e e S S e i T e S S S e e S e e R e i e i i e e R R T L% mi i R e e i i et 0
L e i e S e S e e et e S e b e e e b e i e e S S St [ e e S S .
Dl S 1o 1o R F e e e e e e e b S e e S e i S it Dt et ettt sl o 16 1o o2
= I i e S S S S S e S e S e e b S e i S e Sl e e e S e e e S e S ey [t S e e et =
o I e e e e S e S b S SO e s S e b S S e S e e Sl e e e S e e e e St b e b by (e e e ittt it O
e e e e e e e — —
R o1 i et e e e et e e i S e e e it i S e it e S il Bt e e e e R R el N O
> e S e i e e e e s e e e e S e e s e S b S e S e S e S S S e S sl e i S b =
= I e e T e R e R R e e R R R e R R R R R R R R R Rl R R R R R R R SRR é
625 D — 625
28.0
020~ LEGEND: 020
MONITORING WELL OR 0 60 120
BORING NUMBER JINTC21-SBO4/MW02
SROUND. SURFACE. ELEVATION o HORIZONTAL SCALE IN FEET
- 0 10 20
GROUND SURFACE w1
GROUNDWATER E.EV?JS(S yosnze VERTICAL SCALE IN FEET
TOP OF SCREENED
INTERVAL (FT BGS) 6.0 ASPHALT
LITHOLOGIC CONTACT x DRAWN BY DATE CONTRACT NO.
(INFERRED BETWEEN BORINGS) K FILL CK  03/29/10 CTO CO64
BOTTOM OF MONITORING WELL 16.0 CHECKED BY _  DATE CROSS SECTION A—A’ OWNER NO.
INTERVAL (FT BGS) - SH 03/29/10 SITE 21-BUILDING 1517/1506 AREA
or BoRiSTAE P! X CLAY/SILT WITH INTERBEDDED SAND REVISED BY  DATE NAVAL STATION GREAT LAKES AFPROVED BY DATE
GREAT LAKES, ILLINOIS BC 03/29/10
SCALE DRAWING NO. REV.
AS NOTED FIGURE 4-—2 0
L

FORM CADD ND. SDIV-BHDWG - REV 2 - 6/19/06




PIT

03/29/10 CK

ACAD: 1797CX02.dwg

WEST EAST

670 — — 670
- INTC21-SB15] INTC21—-SB13] INTC21—-SB06] -
Ll Ld
> >
Ll L
1 665 — 665 1
< [INTC21—SB16] [NTC21-SB14] [NTC21-SB12] <
2] 2]
_ 660 —660
< <
= B55— =T | R T e P
" ST S i SIS A A IS R 655
S Lo bho-oo-ooo o S8 R R e R A R R R AR AR R R R R R A e, . >
3 mo oo oo oo oo oo K A — [ R A s o S B S R S S S R S SR RO 5
B - = S DR e e e — e S g 20755, . R R SRR SRS 5008 2
< 650—T - oSS CoC oo oooComoTonooon ook oo no 1650 <
- moToo SRR SRy SRSl eSS S e Sl Bty —
B L. — . [ T e D - == - ﬁ
T e = RS Sl Sl i P S S il L
o o R R | I e i et b e ] E St R Il St R SIS MRl pad oL o g
z R L R e SRR R R e SR Rl R B e B -t SR R e Sl e - e S R PR ST LT z
g .................................................... 20— — = — 120 — — 20— —m i m TS — s e {% .......... 8
< 640 — 12.0 — <
> 640 <
5 g
L Ll

635 — — 635

LEGEND:

BORING NUMBER
NTC21—5816 HORIZONTAL SCALE IN FEET
GROUND SURFACE ELEVATION 658.00 0 10 20

0 60 120

GROUND SURFACE
ASPHALT VERTICAL SCALE IN FEET

LITHOLOGIC CONTACT  —— [~ —— FILL DRAWN BY DATE CONTRACT NO.

(INFERRED BETWEEN BORINGS) 1 < CK 03/29/10 CTO CO64

: CHECKED BY _  DATE CROSS SECTION B-B’ OWNER NO.

- CLAY/SILT WITH INTERBEDDED SAND SH___03/29/10 SITE 21—-BUILDING 1517,/1506 AREA

oF BOR;LOJA(LFTDEPGE")' 1% REVISED BY DATE NAVAL STATION GREAT LAKES APPROVED BY DATE
GREAT LAKES, ILLINOIS BC 03/29/10
SCALE DRAWING NO. REV.
AS NOTED FIGURE 4—3 0

FORM CADD NO. SDIV-BHDWG - REV 2 - 6/19/06



PIT

03/29/10 CK

ACAD: 1797CX03.dwg

WEST

EAST
C’

670 — INTC21—SB1 7] [NT021 —SBZ1I INTC21 —SBOﬂ |NTC21 —SBOB7MW04] 670
- =
o ]
> >
“ 665 |NTCZ1—SB187MW06| MTCZ1—SBZO| NTC21-—-SB22 /MWO05 [NTC21—-SB1 0| 665 ™
< <
L 659.53 Ll
% 660 — 660 %
656.00
% . 655.00 g
L, 655 T et 65310 [—655
- % e R e — L
3 L e e =
2 p— A R Q
< 650 (Wo029 - - |—650 <
— SLomomo —
7 P e e e = e Y A A N TP = L
™ = e ]
= 6457 - R I T
= LT Looo pd
®) , PN o
= PSS S A b b b S S G S P S e S Pt S S - Al /- B oo morn
"< 640— B T T R P P E R ARt — EEEEEE Rt My YT,
a eSS Raiie >
u R u
] e |
635 — e e e e e e A e S e e S i Sl = D bt sl ¢ 16 13
TD
635 — 20.0 — 630
LEGEND:
MONITORING WELL OR 0 80 160
BORING NUMBER
HORIZONTAL SCALE IN FEET
GROUND SURFACE ELEVATION 0 10 20
GROUND SURFACE
GROUNDWATER Emv,(«wgog VERTICAL SCALE IN FEET
TOP OF SCREENED ASPHALT
INTERVAL (FT BGS)
LITHOLOGIC CONTACT DRAWN BY DATE CONTRACT NO.
(INFERRED BETWEEN BORINGS) FILL CK 03/29/10 , CTO C064
BOTTOM OF MONITORING WELL CHECKED BY _ DATE CROSS SECTION C-C OWNER NO.
INTERVAL (FT BGS) SH 03/29/10 SITE 21 BUILDING 1517/1506 AREA
TOTAL DEPTH CLAY/SILT WITH INTERBEDDED SAND REVISED BY DATE NAVEL STATION GREAT LAKES 'APPROVED BY DATE
OF BORING (FT BGS) GREAT LAKES, ILLINOIS BC 03/29,/10
SCALE DRAWING NO. REV.
AS NOTED FIGURE 4—4 0

FORM CADD NO. SDIV-BHDWG - REV 2 - 6/19/06




PGISOGREATLAKES NSMAPDOCSMXDFSITEDS 2t GW CONTOURS REVMXD 040610 TW

l
o
é)

NTC21MW01 NTC21MWO02

1.24
0“2

NTC21
651.48

655
-\
= _‘9

Pnou TANK

NTC21MWO05
“ 652.05

TRANSIRTATION
CE
' NTC21MWOs

‘Kansas St

Camp Moffett

Legend

Monitoring Well

640

Groundwater Flow Direction
Shallow Groundwater Contour (ft msl)
Historical Ravine

Topographic Contour (2-foot interval)

Installation Boundary

Site 21 Boundary

Bid |1l

Building
150 0 150
P e — | . o Road/Parking Areas

DHAWN BY DATE CONTRACT NUMBER
K. MOORE 01/29/09 CTO Co64
= e SHALLOW GROUNDWATER CONTOURS BB e
S HILL 040810 SITES 9 - CAMP MOFFET AND SITE 21 - BUILDING 1517 / 1506 AREA 8. CUMMINGS 04/06/10
REVISED BY DATE NAVAL STATION GREAT LAKES APPROVED BY DATE
T WHEATON 040810

SCALE GREAT LAKES, ".LINO'S FIGURE NO HEV

AS NOTED FIGURE 4-5 0




NOTES
1. Results are expressed in micrograms per kilogram (ug/kg)
2. J = Estimated value
3. [0-1] = Depth interval fi-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soil 1o Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

DRAWN BY

VOC CONCENTRATIONS EXCEEDING MINIMUM
REGULATORY SCREENING VALUES IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONTRACT NUMBER
CTO 5

APPROVED BY
B. CUMMINGS

FIGURE NO
FIGURE 4-6




I

NOTES
1. Results are expressed in micrograms per kilogram (ug/kg)
2. J = Estimated value
3. [0-1] = Depth interval ft-bgs that sample was collecled from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following
TACO - Residential inhalation and Ingestion, industrial Inhalation and Ingestion,
and Class 1 Soil 1o Groundwaler screening values
Non-TACO - Residential Inhalaton and Ingestion, Industnial Inhalation and Ingestion
and Class 1 Sail to Groundwater screening values; and/or,
USEPA - Risk Based SSLs, inhalation SSLs, and Residential Soil screening values

DRAWN BY DATE
K. MOORE 02/11/10

CHECKED BY DATE
N. ROCHNA 01727111

COST/SCHED AREA

SCALE
AS NOTED

SVOC CONCENTRATIONS EXCEEDING MINIMUM
REGULATORY SCREENING VALUES IN SURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONTRACT NUMBER
CTO Co64

APPROVED BY DATE
B. CUMMINGS

APPROVED BY DATE

FIGURE NO REV

FIGURE 4-7 0




SURFACE PEST HERSB

NOTES
1. Results are expressed in micrograms per kilogram (ug/kg)
2. J = Estimated value
3. [0-1] = Depth interval fi-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soil 1o Groundwaler screening values
Non-TACO - Residential inhalation and Ingestion, Industrial inhalation and Ingestion
and Class 1 Soil lo Groundwater screening values, and/or
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

PESTICIDE/HERBICIDE CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN SURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS




HEGREATLAME S NSWAPDOCS

NOTES
1. Results are expressaed in nanograms per kilogram (ng/kg)
2. J = Estimated value
3. [0-1] = Depth interval fi-bgs that sample was coliected from
4. Values shown exceed Minimum Screening Criteria The Minimum Scmnn.r\g Crleria was derived from the following
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soil to Groundwater screening values. and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

DRAWN BY
K. MOORE
CHECKED BY

DIOXIN/FURAN CONCENTRATIONS EXCEEDING

MINIMUM REGULATORY SCREENING VALUES APPROVED BY
IN SURFACE SOIL MMINGS
SITE 21 - BUILDING 1517/1506 AREA .
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS




S_NSMAPDOCSMXINSITED! SURFACE METALS 1

NOTES
1. Results are expressed in milligrams per kilogram (mg/kg)
2. J = Estimated value
3. [0-1) = Depth interval f-bgs that sample was collected from
4, Values shown exceed Minimum Screening Criteria. The Minimum Screening Crileria was derived from the fr)llcm'mg
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values, and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

DRAWN BY

METAL CONCENTRATIONS EXCEEDING MINIMUM
REGULATORY SCREENING VALUES IN SURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

APPROVED BY
B. CUMMINGS

FIGURE NO
FIGURE 4-10




NOTES

1. Results are expressed in micrograms per kilogram (ug/kg)
2. J = Estimated value

3. [0-1] = Depth interval fi-bgs that sample was collected from

4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and C 1 Soil to Groundwater screening values

Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and ingestion,
and Class 1 Soil to Groundwater screening values. and/or
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

CHECKED BY
N. ROCHNA

DATE
0172711

VOC CONCENTRATIONS EXCEEDING MINIMUM
REGULATORY SCREENING VALUES IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS




NOTES
1. Results are expressed in micrograms per kilogram (ug/kg)
2. ) = Estimated value
3. [0-1] = Depth interval ft-bgs that sampie was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was denved from the followang
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soil lo Groundwaler screening values
Non-TACO - Residential inhalation and Ingestion, Industrial inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values, and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

DRAWN BY

SVOC CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS




NOTES

1. Results are expressed in micrograms per kilogram (ug/'kg)
2. J = Estimated value
3. [0-1] = Depth interval fi-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was dernived from the following
TACO - Residential Inhalation and Ingestion. Industrial Inhalation and Ingestion
and Class 1 Soll 1o Groundwater screening values

Non-TACO - Residential inhalation and Ingestion, Industnal Inhalation and ingestion
and Class 1 Soil to Groundwater screening values, and/or

USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

PESTICIDE/PCB CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS




S\GREATLAKES NS

NOTES

1. Resulls are expressed in nanograms per kilogram (ng/kg)
2. J = Estimated value

3. [0-1] = Depth interval fi-bgs that sampie was collected from

4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soil 1o Groundwater screening values
Non-TACO - Residential inhalation and Ingestion, Industrial Inhalation and Ingestion
and Class 1 Soll to Groundwater screening values, and/or
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values

DRAWN BY

DIOXINS/FURAN CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONTRACT NUMBER
CTO COo84




NOTES

1. Results are expressed in milligrams per kilogram {mg/kg)
2. J = Estimated value MOO 02/09/10
3. [0-1] = Depth interval ft-bgs that sample was collected from CHECKED By MINIMUM REGULATORY SCREENING VALUES

DI B WASE METAL CONCENTRATIONS EXCEEDING

4. Values shown exceed Minimum Screening Critenia. The Minimum Screening Criteria was derved from the following
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion : - IN SUBSURFACE SOIL .
and Class 1 Soil lo Groundwater screening values S 2 . [ APPROVED BY
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion SITE 21 - BUILDING 1517/1506 AREA
and Class 1 Soil to Groundwater screening values; and/or. NAVAL STATION GREAT LAKES

USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soill screening values CALE FIGURE NO
9V GREAT LAKES, ILLINOIS FIGURE 4-15




NOTES

1. Values shown exceed minimum criteria. Minimum criteria

is based on TACO and non-TACO Class 1 Groundwater Criteria
and USEPA Tapwater and MCL Criteria values

2. ugh = microgram per liter

3. pg/L = picogram per liter

CONTAMINANT CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN GROUNDWATER
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS




PGH P\GIS\GREATLAKES NSWAPDOCSWXD\SITEZ1 SO EXCEEDANCE MXD 01/27/11 Ji

Note: Values in italics are iower than background

DRAWN BY DATE
T. WHEATON 12/13/10
CHECKED BY DATE
N. ROCHNA 01/27/11
COST/SCHEDULE-AREA
| | 1
SCALE

AS NOTED

CONTAMINANT CONCENTRATIONS EXCEEDING
TACO INGESTION/INHALATION CRITERIA IN SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

100 50

-4

0 100

E Feet

CONTRACT NUMBER

CTO 510
APPROVED BY DATE
APPROVED BY DATE
FIGURE NO REV
FIGURE 4-17 0




WXD\SITE21 GW_EXCEEDANCE MXD 01/27/11

r3
] 1
(.
(@

TR o | e |

1gE
8

[ L}

L IT]

‘.
L it 17

S )

= ;'
—"
—~"

==
¢

NOTES:

1. Values shown exceed minimum criteria. Minimum criteria

is based on TACO and non-TACOQO Class 1 Groundwater Criteria,
and USEPA Tapwater and MCL Criteria values

2. ug/l = microgram per liter

3. pg/L = picogram per liter

DRAWN BY
T. WHEATON

CONTAMINANT CONCENTRATIONS EXCEEDING
TACO CRITERIA IN GROUNDWATER
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

FIGURE 4-18




REVISION 1
FEBRUARY 2011

5.0 HUMAN HEALTH RISK ASSESSMENT

This baseline Human Health Risk Assessment (HHRA) was performed to characterize and quantify potential
health risks at Site 21 at Naval Station Great Lakes, Great Lakes, lllincis. The objective of the HHRA was
to determine whether detected concentrations of chemicals within the study area pose a significant threat
to potential human receptors under current and/or future land use. The HHRA for Site 21 is based on
chemical data for surface svoil, subsurface soil, and groundwater. The potential risks to human receptors

are estimated based on the assumption that no actions will be taken to control contaminant releases.

Section 5.1 provides an overview of the HHRA process, and Sections 5.2 through 5.6 outliné the
methodology and results of the HHRA. Appendix G presents supporting materials for the HHRA. An
analysis of the uncertainties is presented in Section 5.7. Section 5.8 summarizes the HHRA for Site 21.
Tables documenting the HHRA were prepared following the standard format in accordance with USEPA

risk assessment guidance for Superfund (USEPA, 2001), and are presented in Appendix G.

The HHRA conducted for this Si follows guidance documents from USEPA (1989, 1991, 1993, 19986,
1997, 2001, 2002a, 2002b, 2002c, 2004, and 2009), Na\}y (2001 and 2004) and State of lllinois (lllinois
EPA, 2010a). The methodologies used in this HHRA complied with scientifically acceptable HHRA

practices and USEPA guidance, including but not limited to the above referenced documents.

o USEPA, 1989. Risk Assessment Guidance for Superfund: Volume |, Human Health Evaluation
Manual (Part A). EPA 540/1-89/002. Office of Emergency and Remedial Response, Washington,
D.C.

e USEPA, 1991a. Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors. Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03.

Washington, D.C.

e USEPA, 1993c. Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the
Central Tendency and Reasonable Maximum Exposure. OSWER, Washington, D.C.

» USEPA, 1996. Soil Screening Guidance: Technical Background Document. EPA/540/R-95/128.
OSWER. Washington, D.C.

e USEPA, 1997a. Exposure Factors Handbook. EPA/SOO/P-QS/OOZFa. OSWER, Washington, D.C.
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e Navy, 2001b, Conducting Human Health Risk Assessments under the Environmental Restoration
Program. Ser N453E/1U595168. Washington, D.C.

» USEPA, 2001. Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation

Manual (Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments).

e USEPA, December 2002b. Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites. OSWER 9355.4-24. Washington, D.C.

o USEPA, December 2002c. Calculating Upper Confidence Limits for Exposure Point Concentrations
at Hazardous Waste Sites. OSWER 9285.6-10. Washington, D.C.

e USEPA, 2004b. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation

Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final Guidance.

e USEPA, 2009. Risk Assessment Guidance for Superfund, Volume |: Human Health Evaluation

Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment), Final.
e Navy, 2004. Navy Final Policy on the Use of Background Chemical Levels.

-e lllinois EPA, 2010a. TACO. lllinois Environmental Protection Agency, Bureau of Land, available

online at http://www.epa.state.il.us/land/taco/.

The quantitative risk estimates are based on a number of assumptions about exposure and toxicity.
Thus, the risk estimates may over- or underestimate the level of potential human health risks associated

with a site.

5.1 OVERVIEW OF RISK ASSESSMENT PROCESS

A HHRA provides the framework for developing information necessary to determine the need for
remediating and developing potential remedial alternatives for a site. A baseline-HHRA consists of five

major components, as follows:

¢ Data evaluation and identification of chemicals of potential concern (COPCs)
e Exposure assessment
¢ Toxicity assessment

e Risk characterization
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e Characterization of uncertainty in the risk estimates

To assess potential public health risks, four major aspects of chemical contamination and exposure must
be considered: contaminants with toxic characteristics must be found in environmental media;
contaminants must be released by either natural processes or by human action; potential exposure points
must exist either at the source or via migration pathways if exposure occurs at a remote location other
than the source; and human receptors must be present at the point of exposure. Risk is a function of
both toxicity and exposure. If any one of the requirements listed above is absent for a specific site, the

exposure route is regarded as incomplete, and no potential risks are considered for human receptors.

The data evaluation component of the HHRA is primarily concerned with selecting COPCs and
calculating exposure point concentrations (EPCs). Current study area data are considered in developing
a list of COPCs. The chemical data are analyzed by medium and area in order to be representative of
potential human health exposure, and COPCs are selected for each medium and exposure area. The
EPCs provide the chemical input for each of the exposure pathways. A summary of the data evaluation

process is contained in Section 5.2.

The selection of COPCs was based on chemical-specific concentrations, occurrence, distribution, and
toxicity. COPCs were selected o represent site contamination and to provide the framework for the

~ quantitative HHRA. A discussion of COPC selection is included in Section 5.3.

The exposure assessment identifies potential human exposure pathways. Exposure routes are identified
by medium (i.e., surface soil, subsurface soil, and groundwater) based on information on study area
chemical concentrations, chemical release mechanisms, human activity patterns, and other pertinent
information, to develop a conceptual site model. A discussion of the exposure assessment is contained

in Section 5.4.

The toxicity assessment presents the available human health criteria for the selected COPCs. This
assessment is contained in Section 5.5. Quantitative toxicity indices are presented where they are
available. A discussion of health effects and dose-response parameters such as Reference Doses

(RfDs), Reference Concentrations (RfCs), Cancer Slope Factors (CSFs), and Unit Risks, is presented.
The risk characterization section {(Section 5.6) describes how the estimated intakes are combined with the

toxicity information to estimate risks. Uncertainties associated with the HHRA process are discussed

qualitatively in Section 5.7. Section 5.8 summarizes the HHRA for Site 21.

5-3
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5.2 DATA EVALUATION

Information associated with data usability for Site 21 is provided in this section. The HHRA presented in
this report is based on the most recent analytical data collected at Site 21 during the most recent field

activities.

Data utilized in this HHRA include validated analytical results of known and sufficient quality for use in
quantitative risk calculations. The data used have been validated in accordance with USEPA Tier II or
higher validation levels and determined to be of adequate quali;[y for use in the HHRA. Fixed-base
laboratory analytical results for target analytes from the field investigation wére used in the quantitaiive
risk evaluation. Unfiltered results for groundwater were used to assess risks associated with this médium.
The Work Plan indicated that field measurements and data regarded as unreliable (i.e., qualified as "R"
during the data validation process), would not be used in the quantitative HHRA. No data were qualified
as unreliable. Analytical data qualified as estimated (“J”, or “UJ”) were used, even though the reported
concentrations or sample-specific quantitation limits may be somewhat imprecise. The use of estimated
data adds to the unce.rtainty associated with the HHRA; however, the associated uncertainty is expected
to be negligible compared to the other uncertainties inherent in the risk evaluation process (i.e.,
uncertainties associated with land uses, exposure scenarios, toxicological criteria, etc.). Compounds that
were detected above the laboratory detection limit at least once were included in the summary tables for
that medium. Duplicate analytical results were not used for the EPC calculations. The duplicate results
were used for samplihg and analytical quality control purposes only. Data values less than sample-
specific detection limits were reported as the detection limit, and the result designated as below detection

limit by annotation.

Analytical results for samples used in this HHRA are presented in Appendix F. Section 3.0 of this Si
Report discusses sample collection and fixed-based laboratory analysis by standard USEPA methods.
Geologic soil boring and well construction logs from Sl field activities are presented in Appendix B.

Sample analytical results are presented in Section 4.0 of this report.

5.3 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and
exposure routes quantitatively evaluated in the HHRA to those site-related constituents that dominate
overall potential risks. Screening of site data against risk-based concentrations (RBCs) is used to focus

the HHRA on meaningful chemicals and exposure routes.

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation in the

HHRA if the maximum detection in a sampled medium exceeds a conservative screening value(s), as
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described below. Chemicals eliminated from further evaluation at this time are assumed to present

minimal risks to potential human receptors.

5.3.1 Derivation of Screening Criteria

Several screening criteria were used to identify COPCs for Site 21. Screening concentrations based on
risk-based cleanup objectives developed by lllinois EPA (2010) and Regional Screening Levels (RSLs;
USEPA, 2010) developed by Oak Ridge National Laboratory (ORNL) for USEPA were used, as well as
other USEPA criteria. The risk-based screening concentrations correspond to a systemic hazard quotient
(HQ) of 0.1 for non-carcinogens, or an incremental lifetime cancer risk (ILCR) of 1x107 for carcinogens.
Note that the lllinois EPA and USEPA residential screening levels (RSLs) for non-carcinogens are based
ona HQ.of 1.0, but screening concentrations for this HHRA were based on a HQ of 0.1 so that additive
non-carcinogenic risks do not exceed 1.0. The screening levels used for each medium in the HHRA are

briefly discussed below.

Screening Levels for Soil

The following criteria were used to select COPCs for surface and subsurface soil:

o llinois EPA Tier 1 SROs (lilinois EPA, 2010b). These include remediation objectives for the soil
ingestion exposure route and the inhalation exposure route. The lowest Tier | objective of the
receptors (i.e., residential, industrial/commercial, or construction worker) listed in the Tier 1 Tables

was used for screening.

 SROs for Chemicals not listed in TACO (lllinois EPA Non-Taco, 2010b).

« ORNL RSLs online at http://www.epa.qov/rQLShwmd/risAk/human/rb-conCentration table/index.htm.

« USEPA Generic Residential and Industrial soil screening levels (SSLs) for Inhalation of Volatiles and

Fugitive Dusts, online at http://www.epa.gov/superfund/health/conmedia/soil/
pdis/ssg_appa-c.pdf (USEPA, 2002a). ‘

USEPA Soil Screening Levels for the Construction Worker Scenario (USEPA, 2002a).

If the maximum concentration of a constituent exceeded any of these criteria, the chemical was selected
as a COPC.

5-5
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The comparison of site soil data to USEPA inhalation SSLs for transfers from soil to air was used as a
screening means to identify- whether a quantitative analysis of this exposure pathway was warranted. If
the maximum soil concentration of a chemical exceeded the Inhalation SSL, a quantitative evaluation of
potential risks from inhalation was performed. Otherwise, the risks associated with the inhalation

pathway were considered insignificant, and the exposure pathway was eliminated from further evaluation.

To evaluate the potential for chemicals detected in soil to impact groundwater, maximum chemical
concentrations were compared to SSLs for migration to groundwater. The comparisons are presented in
separate tables (from the direct contact COPC tables) and were used to select COPCs for soil. Migration-
to-Groundwater SSLs were not used to select COPCs for quantitative risk evaluation because’
quantitative HHRAs are typically based on direct contact with soil or inhalation of vapors for VOCs and
particulates. There is no methodology available for quantitative risk evaluation of indirect exposure based
on migration to groundwater; therefore, it is not appropriate to select COPCs for quanﬁtative risk
evaluation for direct exposure on the basis of the indirect soil-to-groundwater pathway. The soil-to-
groundwater SSLs provide an indication of potential impacts of contamination in soil on groundwater

quality, but are not indicators of quantitative risk.
The migration from soil-to-groundwater comparisons were made using the following criteria:

» lllinois EPA Tier 1 SROs for Residential Properties for the Soil Component of the Groundwater

Ingestion Exposure Route for Class | Groundwater (lllinois EPA, 2010c).

e USEPA Generic SSLs for Migration from Soil to Groundwater calculated online at

http:/rais.ornl.gov/epa/ssii.shtml (SSLs published online at http:/rais.ornl.gov/epa/ssii.shtml were

used to screen for migration from soil to groundwater since these values are more recent than those
published in the 1996 and 2002 SSL guidance documents. [USEPA, 1996, 2002a]).

Results of the soil-to-groundwater comparisons are qualitatively discussed later in this HHRA in Sections

5.3.4 and 5.7, and also presented in separate tables.

COPCs were identified for subsurface soil because of the different associated exposure scenarios for
potential human receptors. Subsurface soil was defined as soil collected from depths greater than 1 foot
bgs. Construction workers were assumed to be exposed to subsurface soil. Exposures to subsurface
soil for future occupational workers and hypothetical future residents were evaluated to account for the

possibility that subsurface soil may be brought to the surface in a future excavaticn project.

5-6
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Screening Concentrations for Groundwater

Direct exposure to groundwater at Site 21 is not expected to occur under current and/or future land uses
because the facility and surrounding area are supplied by public water, the facility has an ordinance for
groundwater use prohibition in place, and there are no drinking water wells located immediately
downgradient of the site. However, the residential groundwater scenario was evaluated based on the
conservative assumption that groundwater at the site could be used as a source of domestic drinking
water in the future, and industrial exposure to groundwater was evaluated to account for the possibility
that future construction workers may come into dermal contact with groundwater during excavation or
construction activities. Groundwater screening levels for the protection of indoor air through potential
vapor intrusion were used to identify COPCs in groundwater for this pathway. I concentrations of a
chemical(s) detected in groundwater exceeds the vapor intrusion screening levels, potential risks for the
chemical(s) are quantitatively evaluated using the thnson and Ettinger Vapor Intrusion Model (Johnson
and Ettinger, 1991; USEPA, 1997a).

Although site groundwater is not a source of drinking water, the following criteria were conservatively
used to select COPCs for groundwater per the HHRA Work Plan (Tetra Tech, 2008):

e llinois EPA Tier 1 GROs for Class 1 Groundwater - ({lllinois EPA, online at

http://www.ipcb.state.il.us/SLR/IPCBahdIIIinois EPAEnvironmentalRegulations-Title35.asp).
. GRQS for Chemicals Not Listed in TACO (lllinois EPA, 2010d).
®* ORNL Regional Screening Levels for Chemical Contaminants at Superfund Sites (USEPA, 2010).
e USEPA Maximum Contaminant Levels (MCLs) (USEPA, 2006).

e USEPA Groundwater Screening Levels for Evaluating the Vapor Intrusion to Indoor Air (USEPA,
2002b).

if the maximum concentration of a constituent exceeded any of these criteria, the chemical was selected
as a COPC and carried through to the quantitative HHRA.

Surface Water and Sediment

There are no surface water features on Site 21; therefore, these are not exposure media associated with

this site.

5-7
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Essential Nutrients, Metals, and Chemicals Without Toxicity Criteria

The essential nutrients calcium, magnesium, potassium, and sodium were not selected as human health
COPCs for Site 21. These inorganic chemicals are naturally abundant in environmental matrices and are
only toxic at high doses. In addition, because of the lack of toxicity criteria, risk-based COPC screening
levels are not available for some chemicals (e.g., benzo(g,h,i)perylene, etc.). Appropriate surrogates
were selected for some of these chemicals based on similar chemical structures and are noted when

used.
In addition, some inorganic metals {other than essential nutrients) are also abundant in environmental
matrices. The inorganics are compared to the lllinois Inorganic Background levels, as discussed later in

this HHRA.

Determination of Site-Related Chemicals - Background Evaluation

The procedures for the elimination of chemicals as COPCs on the basis of background concentrations
followed current U.S. Navy policy (U.S. Navy, 2004). At the present time, facility background
concentrations for naturally occurring or anthropogenic chemicals have not been determined for Naval
Station Great Lakes. Therefore, maximum soil concentrations were compared to the concentrations of
inorganic and PAH chemicals provided by Illinois EPA in Appendix A, Table G and Table H of TACO,

respectively.
Navy policy as it applies to HHRAs requires the following:

1. A clear and concise understanding of chemicals released from a site, thus making sure the Navy is

focusing on remediating the release.
2. The use of background data in the screening-level HHRA.

The comparison of site chemical levels to risk-based screening criteria.
The comparison of site chemical levels to background concentrations.

c. The identification of site-related COPCs based on screening criteria comparisons  and
background comparisons. Site-related COPCs are those chemicals with concentrations
exceeding risk-based screening criteria and background concentrations. To the extent possible,

site-related COPCs are further evaluated quantitatively in the HHRA.

3. The consideration of background in the HHRA.
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a. The calculation of risk estimates for site-related COPCs only.

b. The further evaluation of non-site-related COPCs in the risk characterization section (e.g., the
evaluation of chemicals detected at concentrations exceeding screening criteria but less than
background concentrations). The Navy considers this comparison to be consistent with USEPA’s
Role of Background in the CERCLA Cleanup Program (USEPA, 2002a).

4. The selection of site cleanup remedial goals at concentrations not less than background levels.
Additionally, cleanup levels should not be developed for chemicals not identified as COCs. As

defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the HHRA.

To determine whether inorganic and anthropogenic organic chemicals are present at concentrations
greater than background, maximum detected concentrations of inorganic chemicals and PAHs in soil
were compared to background levels provided by lllinois EPA, and the results are discussed in the
Uncertainty Section. However, no chemicals were excluded from the initial COPC selection process

based on background.

Screening Concentrations for Lead

Limited criteria are available to evaluate the potential risks associated with lead. There are no risk-based
concentrations for this compound because the USEPA has not derived toxicity values for lead. However,
recommended screening levels available for lead in soil are used to indicate the need for response
activities. Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and
OSWER recommend 400 mg/kg as the lowest screening level for lead-contaminated soil in a residential
setting where children are frequently present (USEPA, 1994). OPPTS identifies 2,000 to 5,000 mg/kg as
an appropriate range for areas where contact with soil by children in é residential setting is less frequent.
While the Safe Drinking Water Act Action Level of lead is 15 pg/L (USEPA, 2006), the more conservative ‘

lllinois EPA groundwater standard of 7.5 ug/L was used as a screening level for lead in groundwater.

A discussion of the chemicals identified as COPCs and the rationale for their selection is provided in the

following sections.

5.3.2 COPC Selection for Surface Soil

This section presents the results of the COPC selection process for surface soil. The COPC screening
process for surface soil and the results of the screening are presented in Table 5-1 (RAGS Part D tables,

Table 2s). As previously discussed and noted in Table 5-1, screening values for risk-based non-
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carcinogenic compounds were reduced by a factor of 10 to correspond to a targét hazard quotient of 0.1.

The following chemicals were retained as COPCs for surface soil:

s SVOCs - carcinogenic PAHs (c-PAHSs) in benzo(a)pyrene equivalents {BaP Eq), naphthalene.

» PCBs - Aroclor-1260.

s Dioxins — 2,3,7,8- toxic equivalents (TEQs).

e Inorganics - aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron,

manganese, mercury, and vanadium.

These constituents were identified as COPCs in surface soil because maximum concentrations exceeded
USEPA ORNL RSLs or Hlinois TACO risk-based screening levels (primarily for residential soil).

The maximum concentrations were also compared to USEPA Generic SSLs for migration from soil to air
(inhalation), when available. The maximum concentrations of mercury exceeded the inhalation SSLs for
industrial or residential scenarios; therefore, risks from inhalation of this chemical were quantitatively
evaluated. The maximum concentrations of aluminum, arsenic, barium, cadmium, cobalt, manganese,
mercury, and naphthalene exceeded the inhalation SSLs for the construction worker scenario; therefore,
risks from inhalation of these constituents on dusts/particulates (and naphthalene also for inhalation of

volatiles) were quantitatively evaluated conservatively for the receptors, as well.

Background Surface Soil Concentrations

“Maximum surface soil organic and PAH concentrations were compared to concentrations in the
background data set established for use by the lllinois EPA. The background level for benzo(a)pyrene in
metropolitan area soils (2.1 mg/kg) is lower than the maximum BaP Equivalents (BaP Eq) soil sample
result (50.63 mg/kg). c-PAHs may have been associated with Site 21 waste disposal and therefore it is
reasonable to include them as COPCs in surface soil. Therefore, no chemicals detected in surface soil

were excluded as COPCs based on background conditions.

When the maximum concentrations of the inorganic compounds detected at Site 21 in surface soil were"
compared to background data established for use by the lllinois EPA, no inorganics were found to be
below background, based on maximum concentrations. However, if the overall averages of detected
inorganics were compared to the background data set, aluminum, antimony, arsenic, barium, cobalt, iron,
manganese, and vanadium were below the background values. This indicates that it is possible that

these inorganic compounds at Site 21 could be background constituents.
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5.3.3 COPC Selection for Subsurface Soil

This section pfesents the results of the COPC selection process for subsurface soil. The COPC
screening process for subsurface soil and the resuits of the screening are presented in Table 5-2 (RAGS
Part D tables, Table 2s). As previously discussed and noted in Table 5-2, screening values for risk-based
non-carcinogenic compounds were reduced by a factor of 10 to correspond to a target hazard quotient of
0.1. The subsurface soil data set consists of samples coliected from depths greater than 1 foot bgs. The

following chemicals were retained as COPCs for subsurface soil:

¢ SVOCs - c-PAHs (BaP Eq), naphthalene.

» PCBs — Aroclor-1260.

¢ Dioxins — TEQs.

s norganics — aluminum, arsenic, cadmium, chromium, cobalt, iron, manganése, mercury, and

vanadium.

These constituents were identified as COPCs in subsurface soil because maximum concentrations

exceeded USEPA ORNL RSLs or lllinois TACO risk-based screening levels (primarily for residential soil).

The maximum concentrations were also compared to USEPA Generic SSLs for migration from soil to air
(inhalation), when available. No COPCs exceeded the inhalation SSLs for industrial or residential
scenarios; therefore, none of the COPCs were considered of significant risk from inhalation. The
maximum concentrations of naphthalene, manganese, mercury, aluminum, arsenic, cadmium, and cobalt
exceeded the inhalation SSLs for the construction worker scenario; therefore, risks from inhalation of
these constituents on dusts/particulates (and naphthalene also for inhalation of volatiles) were

quantitatively evaluated conservatively for the receptors, as well.

Background Subsurface Soil Concentrations

Maximum subsurface soil concentrations were also compared to concentrations in the background data
set established for use by the lllinois EPA. Recognizing that the lllinois EPA dataset was for surface soil,
this was done just for comparison purposes. The background level for benio(a)pyrene in metropolitan
area soils (2.1 mg/kg) is lower than the maximum BaP Eq soil sample result (39.37 mg/kg). PAHs may
have been associated with Site 21 waste disposal and therefore it is reasonable to include them as
COPCs in subsurface soil. Therefore, no chemicals detected in subsurface soil were exciuded as COPCs

based on background conditions.

When the maximum concentrations of the inorganic compounds detected ‘at Site 21 in subsurface soil

were also compared to lllinois EPA background data, also just for general comparison, no inorganics
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were found to be below background, based on maximum concentrations. However, if the overall
averages of detected inorganics were compared to the background data set, aluminum, arsenic,
chromium, cobalt, manganese, and vanadium were below the background values. This indicates that it is

possible that these inorganic compounds at Site 21 could be background constituents.

5.3.4 Migration of Chemicals from Soil to Groundwater

A guantitative evaluation of the migration of chemicals from soil to groundwater was not included in this
HHRA. However, soil data were compared to lllinois EPA Tier 1 TACO and Non-TACO SROs for
Residential Properties for the Soil Component of the Groundwater Ingestion Exposure Route for Class |
Groundwater, and USEPA Generic SSLs for migration from soil to groundwater (Table 5-17, a and b).
The soil-to-groundwater SSts were not used to select COPCs for quantitative risk evaluation, but to
provide an evaluation of the potential impact of chemicals detected in soil or groundwater. Exceedances
of the soil-to-groundwater SSLs, and a qualitative discussion of this pathway are included in the
uncertainty section {Section 5.7, of this HHRA).

5.3.5 COPC Selection for Groundwater

A comparison of maximum detécted groundwater concentrations to ORNL RSLs for ingestion of tap
water, USEPA MCLs, and lllinois EPA GROs is presented in Table 5-3 (RAGS Part D tables, Table 2s).
The following chemicals exceeded one or more of the groundwater screening criteria, therefore were

retained as COPCs for groundwater:

+ VOCs — benzene, tetrachloroethylene.

e SVOCs — c-PAHs (BAP equivalents), pentachlorophenol.
+ Pesticides — delfta-BHC.

¢ Dioxins — TEQs.

+ Inorganics — arsenic, cadmium, cobalt, iron, and manganese.
These COPCs exceeded one or more of the groundwater screening criteria.

Vapor Intrusion Pathway from Groundwater to Soil

Vapor intrusion is the migration of volatile chemicals from the subsurface into overlying buildings. Volatile
chemicals in buried wastes and/or contaminated groundwater can emit vapors that may migrate through
subsurface soil and into indoor air spaces of overlying buildings (USEPA, 2002b). No COPCs in
groundwater exceeded vapor intrusion screening levels; therefore, risks via vapor intrusion were not

considered significant.
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5.3.6 Summary

Table 5-4 summarizes the chemicals retained as COPCs for surface soil, subsurface soil, and

groundwater at Site 21.

5.4 EXPOSURE ASSESSMENT

The exposure assessment estimates the extent of human contact with COPCs by characterizing
potentially exposed populations of individuals (i.e., receptors), identifying actual or potential pathways of

exposure that are appropriate for each potential receptor, and estimating the extent of human exposure.

An exposure pathway identifies the exposure routes for potentially complete pathways at the site and
describes the mechanism by which human receptors may come into contact with site-related COPCs.
Exposure pathways are dependent on both current and future land use. An exposure pathway is defined
by the following four elements (USEPA, 2005a):

e A source materibal and mechanism of constituent release to the environment.

+ An env.ironmental migration or transport medium (e.g., soil) for the COPCs.

e« A point of potential human contact with the medium of interest (e.g., potential exposure to the
contaminated soil).

s An exposure route (e.g., ingestion, dermal contact) at the point of contact.

An exposure pathway is considered "complete” if all elements are present. If complete and deemed a

significant risk, these pathways are quantitatively evaluated in the HHRA.

The potential for exposure at Site 21 is based on several factors including current and future land uses,
human activity patterns, site access controls, chemical behavior in the environment, and the presence of
human receptors. Based on these variables, exposure scenarios were developed that characterize the
potential for human exposure under both current and future site conditions. The future scenario accounts
for potential or anticipated changes in land use, and site characteristics that may alter exposure
conditions at the site. The exposure assessment assumes that, in general, chemical compositions for

environmental media are identical under current and future site conditions.

The exposure assessment presented in this section of the report describes the physical site setting and
potential receptors of concern, identifies the potential contaminant migration and exposure pathways,
defines the contaminant concentrations at the point of exposure, and presents the equations used to

quantify exposure in terms of contaminant intake (dose). Appendix G presents summary calculations of
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the chemical-specific intakes for the receptors and exposure pathways, and also contains example

calculations of the chemical intakes.

5.4.1 Site Background, Land Use, and Site Access

A detailed description of the Naval Station Great Lakes is included in Section 2.0 of this report. ‘As
mentioned previously, Naval Station Great Lakes administers base operations and provides facilities and
related support to training activities (including the U.S. Navy’s only boot camp), as well as a variety of
other military commands located on base. There are a variety of land uses that currently surround Naval
Station Great Lakes. Along the northern boundary of the base are the most highly urbanized and
industrial areas. Much of the land beyond the northwestern site boundary comprises unincorpdrated
lands of Lake County and is vacant except for scattered retail and residential properties. Adjacent to the
western boundary are primarily industrial properties, and along the southern boundary is a mixture of

public open space and residential land.

Site 21 is located in the northern portion of NS Great Lakes, and is approximately 7 acres in size. Site 21
contains several buildings, parking lots, and is almost entirely paved, with very little vegetation. Under
current land use, access to and use of Site 21 is primarily limited to military personnel. However, to aid in
risk management decisions, the site investigation also considers potential receptors, such as future

residents, who might be exposed to contaminants persisting in site media or migrating from the site.

5.4.2 Conceptual Site Model

The development of a (Conceptual Site Model) CSM is an essential component of the exposure
assessment. The CSM integrates information regarding the physical characteristics of the site, exposed
populations, sources of contamination, and contaminant mobility (fate and transport) to identify potential
exposure routes and receptors to be evaluated in the HHRA. A well-developed CSM will allow a better
understanding of the risks at a site and will aid risk managers in identifying the potential need for any
additional environmental sampling and remediation. The site-specific CSM for Site 21 is presented in this
section and illustrated on Figure 5-1. Table 5-5 presents a summary of the exposure pathways that were
addressed quantitatively for each human receptor. The CSM depicts the relationships among the

following elements:

» Site sources of contamination and potential COPCs
s Contaminant release mechanisms

* Transport pathways

» Exposure routes/pathways

e Potential receptors.
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These elements of the CSM for Site 21 are discussed in the following sections.

5.4.2.1 Site Sources of Contamination

Building 1517, located on Site 21, is used for equipment storage, and was historically associated with the
salvage operations at Naval Station Great Lakes. The area north of Building 1517 may have been used
to store waste or scrap material on concrete pads next to rail spurs from the 1930s to 1940s. These
materials may have been hauled away by railcar, or the waste materials may have been sent to an
incinerator, which was located in the northwest 'portion of the site until 1964. Prior to 1950 until the 1960s
or 1970s, the site was used as a coal stockpile area, which covered most of Site 21 north of Building
1517. Two nearby sites may also have affected Site 21. One of these sites is Building 1600A, which is
located northwest of Site 21. Several leaks associated with USTs, which were likely used for oil or fuel
storage, were identified there. A plume of contaminated groundwater was documented to extend from
Building 1600A onto the northwest corner of Site 21. The groundwater plume was cleaned up to meet
regulatory standards using biosparging techniques and the site was closed. However impacted soils from
the Building 1600A release are considered to remain on Site 21. The other site, Site 5, otherwise known
as the Transformer Storage Boneyard, was located south of Site 21. It was the primary storage area for

out-of-service transformers from 1945 to 1985. Elevated levels of PCBs have been detected there.

5.4.2.2 Contaminant Release Mechanisms and Migration Pathways

Chemicals could be released from the source area by a variety of mechanisms including:

» Transport of chemicals deposited in surface and subsurface soil; and groundwater via infiltration,

percolation, and migration within the shallow groundwater aquifer.

e Migration of fugitive dusts and VOCs from surface and subsurface soil to ambient air if

- construction/excavation activities occur in the future.

e Volatilization of VOCs from groundwater into the indoor air of current buildings or future residential

and commercial buildings.

Receptors may be exposed either directly or indirectly to contaminants in environmental media via a
variety of mechanisms. The exposure mechanisms considered included working outdoors, residential,
etc. These exposure mechanisms generally act along one or more exposure routes such as ingestion,

inhalation, or direct dermal contact.
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Figure 5-1 shows the Site 21 CSM, which illustrates these potential contaminant migration pathways.

5423 Exposure Mechanisms/Exposure Routes/Potential 'Receptors

The potential for exposure to contamination at Site 21 is based on several factors, including current and
future land uses, human activity patterns, site access controls, and contaminant behavior in the
environment. Based on these variables, different scenarios were developed to characterize the potential
for human exposure under current and future site conditions. In addition to exposures that may result
from current uses of the site, the future scenario also accounts for potential changes in land use and site

characteristics that may alter the presence of COPCs in a given medium and exposure to them.

The exposure assessment is based on the assumption that, in general, chemical compositions for various

environmental media are identical under current and future site conditions.

Naval Station Great Lakes is an active facility and will remain so for the foreseeable future. Under current
land use, access to and use of Site 21 is primarily limited to military personnel and employees. However,
to aid in risk management decisions, the risk assessment considered potential receptors, such as future
residents, who might be exposed to contaminants persisting in site media or migrating from the site. The
potential receptors have been identified by analyzing current land use practices, potential future land
uses, and the identified areas of contamination in order to focus the risk assessment on potential site-

related exposures. The general receptor classes include:

e Construction Workers - Potential receptors under future land uses. Construction workers are
assumed to be civilian personnel who may be involved in a short-term, one-time construction project.
Excavation and ground-intrusive activities may occur on the site in the future. |f these excavation
projects were to occur, construction workers could potentially be exposed to surface and subsurface
soil to an estimated depth of 10 feet bgs (conservative estimate based on available site informaticn)
by ingestion and dermal contact. They could also potentially directly contact groundwater (estimated
depth to groundwater at the site ranges from 4 to 10 feet bgs) by dermal contact. Construction
workers may also be exposed by the inhalation of soil or vapors emitted from groundwater during

excavation.

+ Adolescent Trespassers — Potential receptors under current land use. Adolescent trespassers were

assumed to be exposed to surface soil by ingestion, dermatl contact, and inhalation.
"o Maintenance/Occupational Workers — Potential receptors under future and current land use.

Current maintenance/occupational workers include personnel conducting daily paperwork, individuals

re-stocking military equipment, and landscapers. Consideration of future maintenance/occupational
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workers accounts for the possibility that Naval Station Great Lakes might be developed for
commercial/industrial uses at some future time. Maintenance/occupational workers were assumed to

be exposed to surface soil by ingestion, dermal contact, and inhalation.

e Future Civilian Residents (Adults/Children) — Potential receptor under future land use.
Hypothetical future residents are not potential receptors under current land use but were evaluated to
aid in risk management decisions by providing an indication of potential risks if the facility were to
close and be developed for residential use. Future onsite residents were assumed to be exposed to
surface and subsurface soil by ingestion, dermal contact, and inhalation. Direct exposure to
groundwater at Site 21 is not expected to occur under current and/or future land uses because the
facility and the area surrounding the facility are supplied by public water, the facility has a
groundwater use restriction in place, and there are no drinking water wells located immediately
downgradient of the site. However, the residential groundwater scenario was evaluated based on the
assumption that groundwéter at the site, although very unlikely, could be used as a source of
domestic drinking water in the future, and exposure could occur through dermal contact, ingestion,

and inhalation of volatiles.

e Future Military Residents (Adults/Children) — Potential receptor under future land use. Military
residents are not potential receptors under current land use because they do not live on the site.
They were evaluated primarily for decision-making (risk management) purposes based on the
assumption that the site could support military residential use in the future, and are assumed to be
exposed via the same routes as future civilian residénts. Risks to military residents will be evaluated
qualitatively to future civilian residents because exposure duration of military residents would be lower

than exposure duration of civilian residents.

5.4.3 Central Tendency Exposure versus Reasonable Maximum Exposure

Traditionally, exposures evaluated in the HHRA were based on the concept of a Reasonable Maximum
Exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur
at a site" (USEPA, 1989). However, more recent HHRA guidance (USEPA, 1993) indicates the value of

addressing an average case or Central Tendency Exposure (CTE) as well as the RME.

To provide a full characterization of potential exposure, both RME and CTE were evaluated in the HHRA
for Site 21. The available guidance (USEPA, 1993 concerning the evaluation of CTE is limited; therefore,
professional judgment was used when defining CTE conditions for a particular receptor at the site.

Exposure factors and assumptions for the CTE are presented and discussed in Section 5.4.5.
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54.4 Exposure Point Concentrations

The following guidelines were uséd to calculate the EPCs:

« If a soil data set for an Exposure Unit (EU) contained fewer than 10 samples, the EPC for the RME

and CTE cases was defined as the maximum detected concentration.

» [f a soil data set for an EU contained 10 or more samples, the following receptor-specific EPCs were

used:

e Trespassers and maintenance/occupational workers were assumed to be exposed to the
upper confidence limit (UCL) on the arithmetic mean, which was based on the distribution of
the data set, for the RME cases. The EPCs were calculated following USEPA’s Calculating
Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites
(USEPA, 2002c) using the USEPA’s ProUCL software (USEPA, 2007a). They were

assumed to be exposed to the mean for CTE cases.

e Construction workers, and child and adult residents, were assumed to be exposed to the
maximum detected concentration. The maximum detected concentration was used as the
EPC for construction workers because of the possibility that construction workers might be
exposed to a small highly concentrated area during the short exposure duration assumed for

this receptor. They were assumed to be exposed to the mean for CTE cases.

s For groundwater, Section 742.225a of TACO indicates that contaminant concentrations of
discrete samples at each sample point should be evaluated. Based on this guidance, risks
for groundwater were characterized by assuming exposure to the well with the highest

groundwater concentrations for both RME and CTE.

Duplicate analytical results were not used for the EPC calculations. The duplicate results were used for
sampling and analytical quality control purposes only. Data values less than sample-specific detection

limits were reported as the detection limit and the result designated as below detection by annotation.

The EPCs for the chemicals identified as COPCs in subsurface soil, surface soil, and groundwater at Site
21 are presented in Tables 5-6, 5-7, and 5-8, respectively (RAGS Part D tables, Table 3s).
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5.4.5 Intake Estimation Methods and Exposure Parameters _

To determine potential human health risks associated with Site 21, an estimate of chemical intake was
made in accordance with current USEPA guidance. Exposure parameters and exposure concentrations
were used to derive estimates of chemical intake for each exposure route, pathway, and receptor. The
resulting chemical intakes were integrated with the toxicity factors discussed in Section 5.5 to develop
quantitative risk estimates for potential receptors at the site. Intakes for the identified potential receptor
groups were calculated using current EPA HHRA guidance (USEPA, 1989, 2004 and 2009) and
presented in the HHRA spreadsheets (Appendix G). In accordance with current USEPA guidance,
chemical intakes (and risks) were estimated for both the CTE and RME conditions. Values of exposure
.parameters used to quantify exposure for each receptor are presented in Tables 5-9 and 5-10 for the‘ RME

and CTE, respectively.

The following sections present the equations used to estimate chemical intakes for the exposure routes

identified for quantitative evaluation. Example calculations are contained in Appendix G.

5.4.5.1 Exposure to COPCs in Soil

The HHRA assumed that construction workers, maintenance workers, adolescent trespassers,
occupational workers, and potential future residents (military and civilian; child and adult) may come into
contact with chemicals detected in soil at the site. Soil exposure routes evaluated were incidental
ingestion, dermal contact, and inhalation. A description of the methods and assumptions used to quantify

soil exposure follows.

Dermal Contact with Soil

Doses for dermal contact with soil were estimated using the following equation (USEPA, 2004:

C x SA x AFx ABS x EF x ED x CF

DEX =
BW x AT
where: DEX = dermal dose (mg/kg-day)
C = chemical concentration in soil (mg/kg)
SA = . skin surface area available for contact (cm?/day)
AF = soil-to-skin adherence factor (mg/cmz)
ABS = absorption factor (unitless)
EF = exposure frequency (days/year)
ED = exposure duration (years)
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CF = conversion factor (1 x 10°° kg/mg)
BW = body weight (kg)
AT = averaging time (days)

for non-carcinogens: ED x 8,760 hours

for carcinogens: 365 days/year x 70 years

Exposed skin surface areas available for dermal contact were determined for each receptor based on
assumed human activities and clothing worn during éxposure events. USEPA guidance (USEPA, 1997a
and 2004 was used to develop the default assumptions concerning the amount of skin surface area
available for contact for a receptor. The skin surface areas used in HHRA calculations and the rationale

for the selection of the surface areas are as follows:

+ Maintenance workers, occupational workers, and construction/excavation workers were assumed to
be exposed on the head, hands, and forearms assuming that they wear a short-sleeved shirt, long
pants, and shoes. As recommended in RAGS Part E (USEPA, 2004, this skin surface area is
assumed to be 3,300 cm” for the RME and CTE scenarios. This value represents the average of the

50" percentile areas of males and females more than 18 yéars old.

e For future adult residents assumed to be exposed to soil, the exposed surface area available for
contact was the value for the adult skin surface area for exposure to soil recommended in RAGS Part
E (USEPA, 2004: 5,700 cm? for both RME and CTE. This skin area assumes that head, hands,
forearms, and lower legs of the aduit are available for contact. For child residents assumed to be
exposed to soil, the exposed surface area available for contact was the value for child skin surface
area for exposure to soil recommended in RAGS Part E (USEPA, 2004: 2,800 cm? for both RME and
CTE. This skin area assumes that head, hands, forearms, lower legs, and feet of the child are

available for contact.

Values of soil adherence factors and chemical-specific dermal absorption factors provided in RAGS
Part E (USEPA, 2004 were used to evaluate risks from exposure to soil. The following soil adherence

factors were used for the RME and CTE exposure scenarios:

¢ Maintenance/ Occupational Workers and Adolescent Trespassers — 0.2 mg/cm’ for the RME and
0.02 mg/em? for the CTE (Exhibit 3.5). '

« Construction Workers — 0.3 mg/cm? for the RME and 0.1 mg/cm2 for the CTE (Exhibit 3.3).

« Future Adult Residents — 0.07 mg/cm? for the RME and 0.01 mg/cm? for the CTE (Exhibit 3.5).

e Future Child Residents — 0.2 mg/cm? for the RME and 0.04 mg/cm? for the CTE (Exhibit 3.5).
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For constituents identified as COPCs in soil, the following absorption factors were used (USEPA, 2004:

e Arsenic—0.03

s  Cadmium — 0.001

e PAHs-0.13

s Dioxins/furans — 0.03
e Aroclor 1260 — 0.14

e Other semivolatiles — 0.1

o Other inorganics and volatile organics — not evaluated for dermal contact with soil

Exposure parameters for the derm.al exposure route are summarized in Tables 5-9 and 5-10, for RME and

CTE, respectively.

Incidental Ingestion of Soil

Intakes associated with soil ingestion were estimated using the following equation (USEPA, 1989):

where:
intake
C
IR
Fl
EF
ED
CF
BW
AT

Intake =

CxIRxFIxEF xED x CF -
BW x AT

ingestion intake A

chemical concentration in soil (mg/kg)

soil/sediment ingestion rate (mg/day)

fraction ingested from contaminated source (unitless)
exposure frequency (days/year)

exposure duration (years)

conversion factor (1 x 10 kg/mg)

body weight (kg)

averaging time (days)

for non-carcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Exposure frequencies and durations for the incidental ingestion of ‘soil are summarized in Tables 5-9 and
5-10, for RME and CTE, respectively. A default value of 1.0 (USEPA, 1989) was used for the fraction

ingested from the contaminated source for the RME and CTE scenarios. For the RME scenario, the

ingestion rate was set at 330 mg/day for the construction worker (USEPA, 2002c), 200 mg/day for the

future child resident, and 100 mg/day for the other potential receptors (the maintenance/occupational
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worker, adolescent trespasser, and future adult resident; USEPA, 1993). Ingestion rates for the CTE are

assumed to be one-half of the RME values.

Exposure parameters for the soil ingestion route are summarized in Tables 5-9 and 5-10 for RME and CTE,

respectively.

Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

The amount of chemical a receptor takes in as a result of respiration is determined using the
concentration of the contaminant in air. Intakes of both particulates and vapors from soil were calculated
using the following equation (USEPA, 1991 and 1996): '

Intake,; = [Csi x 1R, x ET x EF x ED x (1/PEF + 1/VF)] / (BW x AT)

where; Intakeai = intake of chemical "i" from air via inhalation (mg/kg/day)
Csi = concentration of chemical "i" in soil (mg/kg)
IR, = inhalation rate (m%hr or day)
ET = exposure time (hours/day)
EF = exposure frequency (days/yr)
ED = exposure duration (yr)
PEF = Particulate Emission Factor (ms/kg)
VF = Volatilization Factor (chemical-specific) (m®kg)
BW = body weight (kg) ’
AT o= averaging time (days);

for noncarcinogens, AT = ED x 365 days/yr;
for carcinogens, AT = 70 yr x 365 days/yr

The concentration of a chemical in air is calculated using the methodology provided in the USEPA’s Soil
Screening Guidance (USEPA, 1996 and 2002a) and measured soil concentrations, site-specific

information such as the fraction of organic carbon (f,), chemical-specific data, and mode! default values.

Construction workers were evaluated for inhalation of fugitive dusts. The amount of a chemical that a
receptor takes in as a result of respiration was determined using the concentration of the contaminant in

air. Intakes of particulates were calculated using following equation'(USEPA, 2009):

(C,,)(ET)(EF)(ED)
(AT)

Intake, =
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where: Intakegj= intake of chemical "i" from air via inhalation (mg/kg/day)
Cai = concentration of chemical “i* in air (mg/m®)
ET = exposure time
EF = exposure frequency
ED = exposure duration
AT = averaging time (dayS);

for non-carcinogens, AT = ED x 365 days/year x 24 hrs/day = 8,760 hrs
for carcinogens, AT = 70 years x 365 days/year x 24 hrs/day = 613,200

hrs

(Please note that “inhalation rate” is not a factor in the inhalation exposure calculation.  The risk
characterization compares site air concentrations of COPCs to the respective acceptable reference
concentrations or inhalation unit risks, not calculated site inhalation exposure doses to reference doses

and/or inhalation cancer slope factors.)

The concentrations of chemicals in air resulting from emissions from soil were developed following
procedures presented in USEPA Soil Screening Guidance (USEPA, 2002a). The chemical concentration in

alr was calculated as follows:

Cair = Cmil X[ l + ] —'

PEF " VF||
where:
Cair = chemical concentration in air, rhg/ma
Cooi = chemical concentration in soil, mg/kg
PEF = particulate emission factor, m3/kg
VF = volatiblization factor, m%/kg

The particulate emissions factor (PEF) relates the concentration of a chemical in soil with the concentration
of dust particles in air. The PEF for construction workers (1.27 x 10° m%kg) was calculated using the
equations presented in the supplemental SSL guidance document (USEPA, 2002a). The PEF for wind-
generation of pariculates from soil (1.3 x 10° m3kg) was calculated according to USEPA guidance

(USEPA, 1996). A sample calculation of these PEFs is presented in Appendix G.
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5.4.5.2 Exposure to Groundwater

Dermal Contact with Groundwater

Dermal contact with groundwater was evaluated by methods and equations provided in RAGS Part E
(USEPA, 2004). Direct contact with groundwater at Site 21 is limited to exposure that would occur under
hypothetical future residential and construction/excavation scenarios.  Hypothetical future onsite
residential receptors are assumed to use groundwater fof domestic purposes (i.e., bathing, showering,
and dish washing) that can result in dermal exposure. Short-term dermal exposure was assumed to
occur for the construction worker during excavation activities. Groundwater at Site 21 is not currently
used as a source of potable water and is not expected to be used for this purpose in the future.” The
applicable groundwater exposure frequencies, exposure durations, and body weights for the receptors

were identical to those previously identified for soil contact

The following equation was used to assess exposures resulting from dermal contact with water (USEPA,
2004); '

DADwi = [(DAevent)(EV)(ED)(EF)(A)] / [(BW)(AT)]

where:
DAD,;, = dermally absorbed dose of chemical "i"* from water (mg/kg/day)
DA ent = absorbed dose per event (mg/cm?-event)
EV = event frequency (events/day)
ED = exposure duration (year)
EF = exposure frequency (days/year)
A = skin surface area available for contact (cm?)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 yrs x 365 days/year

The exposed surface area of construction workers is based on assumed activities and on the
assumpti'ons outlined for dermal contact with soil. Current guidance (USEPA, 2004) was used to develop
the following defauit assumptions concerning the amount of skin surface area available for contact for a

receptor:
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* For construction workers assumed exposed to groundwater, the surface area for RME and CTE was
assumed to be 3,300 cm?, the value recommended for soil contact in USEPA’s dermal guidance
(USEPA, 2004).

e Dermal intakes for residents were assumed total body exposure, 6,600 cm’ for children {0 to 6 years
of age) and 18,000 cm? for adults (USEPA, 2004).

The absorbed dose per event (DA...,) was estimated using a nonsteady-state approach for organic
compounds and a traditional steady-state approach for inorganics. For organics, the following equations

apply:

* 671 tevem
If tevent <t, then: DAevent = (QFA)( Kp) (ng) (CF) _—71'—

g >t 11N © DAy = (PRI, (G (CF) 22214 2T[1 +9B 282
’ 1+B (1+8)
where:
tovent = duration of event (hours/event)
- = time it takes to reach steady-state conditions (hours)
FA = fraction absorbed (dimensionless)
K, = permeability coefficient from groundwater through skin (cm/ hours)
aw = concentration of chemical "i" in groundwater (mg/L)
A = lag time (hours)
T = conétant (dimensionless; equal to 3.1416)
CF = conversion factor (1x10™ L/cm?)
B = partitioning constant derived by Bunge Model (dimensionless)

The estimated length of time for a shower or bath is 10 minutes for CTE and 15 minutes for RME.
Receptors are assumed to spend an additional 5 minutes in the bathroom following their shower or bath.
Construction/excavation workers were assumed to be exposed to shallow groundwater in a trench
4 hours per day for the RME and 2 hours per day for CTE. An event frequency of one per day is

assumed for CTE and RME (i.e., residents were assumed to take one shower or bath per day).
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Values for the chemical-specific parameters (t', K,, T, and B) were obtained from the USEPA dermal
guidance (USEPA, 2004).

The following steady-state equation was used to estimate DA, for inorganics:

DAgvent = (Kp) (C_) (tevent)

aw

The recommended default value of 1x10™° was used for the dermal permeability of inorganic constituents,
unless a chemical-specific value was provided in USEPA guidance. For most metals, dermal absorption

is not a significant pathway because penetration through the skin is minimal.

Ingestion of Groundwater

Residents may be exposed to groundwater via direct ingestion, and intakes associated with ingestion of

groundwater were evaluated using the following equation (USEPA, 1989):

(C,)(R, )(EF)ED)

Intake,, =
(BW)(AT)
where: .
Intake,, = intake of chemical "i" from water (mg/kg/day)
Cui = concentration of chemical "i" in water (mg/L)
IR, = ingestion rate for ground water (L/day)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

Water ingestion rates for the adult resident were specified as 2.0 liters per day (RME) and 1.4 liters per
day (CTE). For the child resident, water ingestion rates were 1.5 liters per day (RME) and 0.66 liters per
day (CTE). The same exposure frequencies and durations used to assess dermal exposure to water

were used to estimate intakes for ingestion of water.

Exposure parameters for exposure to groundwater are summarized in Tables 5-9 and 5-10, for RME and

CTE, respectively.
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Inhalation of Volatiles through Hypothetical Domestic Groundwater Use

Groundwater exposure may also result in inhalation of volatiles, typically for residential receptors who
may be exposed while showering, bathing, Wéshing dishes, etc. Inhalation exposures were estimated
using a mass transfer model developed specifically for this exposure route in combination with an-air
intake estimation model. The mass transfer model accounts for inhalation that occurs during a shower
and after a shower while the receptor remains in the closed bathroom. The method used was as foliows
(Foster and Chrostowski, 1987):

Intake = (S)(IR, )(K)(EF)(ED)/(BW)(AT)(R,)(CF)

+ exp (' I:ia X Dt) _ exp F‘a X(Ds -Dt)

=D R R
a a
where: Intake,; = intake of chemical "i* from water via inhalation {(mg/kg/day)
S = volatile chemical generation rate (pg/m3-min - shower)
Rqn = inhalation rate (L/min)
K = mass transfer coefficient (min)
EF = exposure frequency (showers/yr)
ED = exposure duration (yr)
BW = body weight (kg)
AT = averaging time or period of exposure (days)
R, = air exchange rate (min™)
CF = conversion factor (1 x 10° pg-L/mg-m?)
D, = shower duration (min)

D, = total time in bathroom (min)

The estimated volatile chemical generation rate is based on two-phase film theory. The model uses
contaminant-specific mass transfer coefficients, Henry's Law constants, droplet diameter, drop time,
viscosity, and temperature. Shower inhalation rates are set at 10 L/min for adult and child residents

(USEPA, 1989). The shower model calculations are presented in an Appendix G to the risk assessment,

inhalation of Volatiles via Vapor Intrusion into Indoor Air

Volatilization of chemicals from groundwater into indoor air may occur, thereby exposing individuals

inside buildings or dwellings. However, since no VOCs were above the vapor intrusion screening criteria,

5-27



REVISION 1
FEBRUARY 2011

no VOCs were retained as COPCs for vapor intrusion at this site. Therefore, it was determined that a
quantitative evaluation was not required because the potential risks associated with this pathway were

regarded as minimal, and no further evaluation was performed.

Exposure of Workers to Volatiles in a Construction/UtilmLTrench

There are no well-established models available for estimating migration of volatiles from groundwater into
a construction/utility trench. This risk assessment used an approach suggested by the Virginia
Department of Environmental Quality (VDEQ, accessed online at

http://www.deq.state.va.us/vrprisk/raguide.html, 2007) that is based on a cofnbination of a vadose zone

model to estimate volatilization of gases from contaminated groundwater into a trench, and a box model
to estimate dispersion of the contaminants from the air inside the trench into the above-ground

atmosphere to estimate the EPC for air in a construction trench.
The airborne concentration of a contaminant in a trench was estimated using the following equétion:
Curench = Cew X VF
where: Cienen = air concentration of contaminant in the trench (pg/ms)

Caw
VF

It

concentration of contaminant in groundwater (pg/L)

volatilization factor (L/m®)

The model used in this risk assessment assumes that a construction project could result in an excavation
to 15 feet bgs or less. If the depth to groundwater at a site is less than 15 feet, the VDEQ model
assumes that a worker would encounter groundwater when digging an excavation or a trench. The
worker would then have direct exposure to the groundwater. The worker would also be exposed to
contaminants in the air inside the trench that would result from volatilization from the groundwater pooling

at the bottom of the trench.
The following equation was used to calculate VF for a trench less than 15 feet deep:

VF = (K xAxFx10°x10%x3,600)/( ACHx V)

where: K; = overall mass transfer coefficient of contaminant (cm/s)
A = area of the trench (mz)
F = fraction of floor through which contaminant can enter (unitless)
ACH = air changes per hour = 2 h’’
Y% = volume of trench (m®)

5-28



REVISION 1
FEBRUARY 2011

10° = conversion factor (L/cm®)
10 = conversion factor (cm?/m®)
3,600 = conversion factor (seconds/hr)

Studies of urban canyons suggest that if the ratio of trench width to trench depth, relative to wind
direction, is less than or equal to 1, a circulation cell or cells will be set up within the trench that limits the
degree of gas exchange with the atmosphere, and the ACH is assumed to be 2/hr based on measured
ventilation rates of buildings. If the ratio of trench width to trench depth is greater than 1, air exchange
between the trench and above-ground atmosphere is not restricted, and ACH is assumed to be 360/hr
based upon the ratio of trench depth to the average wind speed. The risk assessment assumed that the
" trench width to depth ratio is less than 1 and the ACH is assumed to be 2 hr'.

The overall mass transfer coefficient (K;) was calculated as follows:

Ki=1/7{(1/kL) + {(RT) / (H kG)]}

where: kL = liquid-phase mass transfer coefficient of i cm/s
R = ideal gas constant (atm-m%mole-°K) = 8.2 x 10”
T = average system absolute temperature (°K) (Default = 298°K)
H; = Henry's Law constant of i (atm-m*/mol)
kG = gas-phase mass transter coefficient of i (cm/s)
where: kL = (MWO/MWI)*® x (T/298) x kL,O,
kiL = liquid-phase mass transfer coefficient of component i (cm/s)
MWOQO, = molecutar weight of O, {(g/mol)
MW, = molecular weight of component i (g/mol)
kL,O, = quuid—phase mass transfer coefficient of oxygen at 25°C (cm/s)

The value of kL, O, is 0.002 cm/s.

kG = (MWH,O/MW,)*% x (T/298)" *® x kG, H,0

where: KiG = gas-phase mass transfer coefficient of component i (cm/s)
MWH.0 = molecular weight of water (g/mol)
kG,HO= gas-phase mass transfer coefficient of water vapor at 25°C (cm/s)

The value of kG, H,O is 0.833 cm/s
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Exposures for construction workers associated with the inhalation route were estimated in the following
manner (USEPA, 1989):

(Crrenchi )(IR4 )(ET)(EF)(ED)

Intake trenchi =

(BW)(AT)
where: Intake, e = intake of chemical "i"* from air via inhalation kmg/kg/day)
Chencni = concentration of chemical "i* in air (mg/m?)
IR, = inhalation rate (m%hr) = 2.5 m*hr (USEPA, 2002c)
ET = exposure time (hours/day)
EF = exposure frequency (days/yr)
ED = exposure duration {yr)
BW = body weight (kg)
AT = averaging time (days)

for noncarcinogens, AT = ED x 365 days/yr
for carcinogens, AT = 70 yr x 365 days/yr

Input assumptions for the volatilization from groundwater to outdoor air mode! are presented in Appendix
G. Site-specific values were used whenever possible. Model default values were used when they are
believed to be representative of site conditions. Chemical properties were obtained primarily from the
Soit Screening Guidance (USEPA, 2002a).

5453 Exposure to Lead

The maximum concentrations of lead in subsurface soil, and groundwater are below the residential
screening criteria for lead, and the maximum concentration of lead in surface soil is only slightly above
the residential screening value (428 mg/kg vs. 400 mg/kg). However, the lead mean concentrations
(which USEPA guidance utilizes for risk evaluations) in all media (surface soil, subsurface soil, and
groundwater) are well below the residential screening value. Given that the averages are well below the
screening levels, and that this would result in Integrated Exposure Uptake Biokinetic Model for Lead in
Children (IEUBK) and Adult Lead Methoddlogy (ALM) risk evaluations well below acceptable risk results,
lead was not retained as a COPC for either soil or groundwater at Site 21. Therefore, it was determined
that a quantitative evaluation was not required because the potential risks associated with this COPC

were regarded as minimal, and no further evaluation was performed.
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5.5 TOXICITY ASSESSMENT

Oral and inhalation RfDs and CSFs used in the HHRA for Site 21 were obtained from the following
primary literature sources (USEPA, 2003):

Integrated Risk Information System (IRIS) (online at http://www.epa.gov/iris/subst/index.html).

e USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research and
Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops PPRTVs on a chemical-specific basis when requested by the

USEPA’s Superfund program.

¢ Annual Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b for chronic and

subchronic toxicity values.

¢ Other Toxicity Values — These sources include but are not limited to California Environmental

Protection Agency (Cat EPA) toxicity values.

¢ The Risk Assessmént Information System (RAIS) {(online at http://rais.ornI.qov/tox/toxvals.shtml) for

subchronic toxicity values.

Afthough RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database is
the preferred source for toxicity values. ORNL RSLs and the Annual Heafth Effects Summary Tables
(HEAST, 1997b), as well as the PPRTVs, were used as sources of toxicity criteria, and guidance provided
in RAGS-Part C (USEPA, 1991b) was used when evaluating subchronic risks for the construction worker.
RfDs and CSFs for the constituents selected as COPCs for Site 21 are presented in Tables 5-11 through
5-14 (i.e., RAGS Part D tables; Table 5s and 6s).

5.5.1 Toxicity Criteria for Dermal Exposure

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values
are considered inappropriate for estimating the risks associated with dermal routes of exposure. Oral
dose-response parameters based on administered doses must be adjusted to absorbed doses before the

evaluation of estimated dermal exposure intakes is made.
The adjustment from administered to absorbed dose was made using chemical-specific absorption

efficiencies published in available guidance [i.e., USEPA, 2004 (the primary reference), IRIS, Agency for

Toxic Substances and Disease Registry (ATSDR) toxicological profiies, etc.] and the following equations:
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RfDdermaI = (RfDora] )(ABSG| )
CSFgerma = (CSFya) / (ABSg))

where: ABS;, = absorption efficiency in the gastrointestinal tract

Absorption efficiencies used in the Site 21 HHRA reflect USEPA’s current dermal assessment guidance
(USEPA, 2004).

5.5.2 Toxicity Criteria for Chromium

Toxicity criteria are available for two different forms of chromium, the trivalent state and the hexavalent
state, of which the latter is considered to be more toxic. The screening of chromium was conducted
assuming that 100 percent of the reported total chromium concentration is hexavalent. This is likely a
conservative assumption, and the uncertainty assoqiated with the assumption that all chromium is

hexavalent chromium will be discussed in the uncertainty section of the HHRA.

553 Toxicity Criteria for Carcinogenic Effects of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The
most extensively studied PAH is BaP, which is classified by USEPA as a probable human carcinogen.
Although CSFs are available for BaP, insufficient data are available to caiculate CSFs for other
cércinogenic PAHs. Toxic effects for these chemicals were evaluated using the concept of estimated
orders of potential potency, which relate the potency of the other potentially carcinogenic PAHs to the
potency of BaP, as presented in current USEPA guidance (USEPA, 1993). The equivalent oral and
inhalation CSFs for these chemicals wefe derived by multiplying the CSFs for BaP by the orders of
potential potency. Inhalation unit risk values for non-BaP carcinogenic PAHs were obtained from the
California EPA.

USEPA currently incorporates the use of age-dependent adjustment factors for carcinogens that act via a
mutagenic mode of action. Carcinogenic PAHs were evaluated following USEPA’s Guidelines for
Carcinogen Risk Assessment (USEPA, 2005b) and Supplemental Guidance for Assessing Susceptibility
from Early-Life Exposure to Carcinogens (USEPA, 2005a).

5.6 RISK CHARACTERIZATION

The baseline HHRA evaluated potential health risks associated with human exposure to chemicals present

at Site 21. Quantitative risk estimates are based on the conservative assumption that an individual is
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exposed to multiple COPCs by muitiple exposure pathways. In accordance with USEPA guidance,
chemical- and pathway-specific risks were summed to provide estimates of total risk for a given receptor.
Risk estimates were developed by integrating chemical intake levels with chemical-specific toxicity factors.
Calculating risks for surface and subsurface soil separately would double the exposure that is assumed;
theretore, the risks and His between surface and subsurface soil are averaged, then added to the total
risk calculated for groundwater to achieve the overall risk summaries. Risk example calculations are

provided in Appendix G.

ILCR estimates were generated for each COPC using estimated exposure intakes and published CSFs,

as follows:

ILCR = Estimated Exposure Intake x CSF
An ILCR of 1x10° indicates that the exposed receptor has a one-in-one-million chance of developing
cancer from exposure to site COPCs under the defined exposure scenario. Alternatively, such a risk may
be interpreted as representing one additional case of cancer in an exposed population of one million

people.

Non-carcinogenic risks are assessed using the concept of HQs and hazards indices (Hls). The HQ for a
COPC is the ratio of the estimated intake to the RfD, as follows:

HQ = (Estimated Exposure Intake)/(RfD)
An Hi for a given exposure route is generated by summing the individual HQs for the COPCs. The Hl is
not a mathematical prediction of the severity of toxic effects and is therefore not a true risk. It is simply a

numerical indicator of the possibility of the occurrence of non-carcinogenic (threshold) effects.

5.6.1 Comparison of Quantitative Risk‘Estimates to Benchmarks

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a
site, quantitative risk estimates were compared to typical benchmarks. USEPA has defined the range of
1x10™ to 1x10® as the ILCR target range for hazardous waste facilities addressed under CERCLA. The
illinois EPA goal for carcinogenic risks, as specified in TACO Tier 1 and 2, is 1x10°®, and for TACO Tier 3

(i.e., site-specific risk assessment) it is the range of 1x10™ to 1x10°®.
An HI exceeding unity (1.0} indicates that there may be potential non-carcinogenic health risks associated

with exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are

segregated (and the HI is calculated on a target organ/target effect basis). Only those chemicais that
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affect the same target organ(s) or exhibit similar critical effect{s) are regarded as truly additive.
Consequently, it may be possible for a cumulative Hi to exceed 1.0, but no adverse health effects are
anticipated if the COPCs do not affect the same target organ or exhibit the same critical effect. Individual

target organ His for the receptors are presented in Appendix G.

5.6.2 Risk Assessment Results

The baseline HHRA conducted for Site 21 evaluated the risks potentially incurred by site
maintenance/occupational workers, adolescent trespassers, construction workers, and hypothetical future
residents. Both RME and CTE scenarios were evaluated. Tables 5-15 and 5-16 contain a summary of
the estimated risks, with and without groundwater included, for Site 21 for the RME and CTE, respeétive!y
(RAGS Part D tables; Table 9s). Calculations of the detailed chemical-specific risks for Site 21 are

included in Appendix G. The following sections discuss the results of the risk characterization.

5.6.2.1 Carcinogenic Risks - RME

Quantitative estimates of carcinogenic effects are presented in the form of ILCRs. The target risk range
for carcinogenic efféots, as defined by the USEPA and lllinois TACO Tier 3, is between 1x10™* and 1x10°®.
The lllinois EPA goal for carcinogenic risks, as specified in TACO Tier 1 and 2, is 1x10°.  Estimated
ILCRs for Site 21 are discussed in the following subsections. The carcinogenic risks calculated for the
RME case are in Table 5-15 (RAGS Part D tables; Table 9s).

Carcinogenic Risks for Exposure to Surface Soil - RME

The ILCR for construction workers (4x10®) was within the USEPA and lliinois EPA TACO Tier 3 target
risk range for carcinogenic effects of 1x1 0“ and 1x10°® but greater than the lilinois EPA TACO Tier 1 and
2 goal of 1x10°® under the defined RME conditions. The elevated risk in the construction worker receptor

is due to c-PAHs in surface soil.

The ILCR for maintenance/occupational workers (8x107°) was within the USEPA and llinois EPA TACO
Tier 3 target risk range for carcinogenic effects of 1x10™* and 1x10°®, but greater than the lllinois EPA
TACO Tier 1 and 2 goal of 1x10°. The elevated risk in the occupational/maintenance worker receptor is

predominantly attributed to arsenic and c-PAHs in surface soil.
The ILCR for adolescent trespassers (1x10°) was within the USEPA and lllinois EPA TACO Tier 3 target

risk range for carcinogenic effects of 1x10* and 1x10°®, but greater than the llinois EPA TACO Tier 1 and

2 goal of 1x10°. The elevated risk in the adolescent trespasser receptor is predominantly attributed to c-
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PAHs in surface soil. However, it should be noted that this is a hypothetical receptor, since under current

conditions the surface soils of Site 21 are covered by buildings and pavement.

The total ILCR for hypothetical futuie residents (adult + child) exposure to surface soil was 4x10°, which
is greater than the USEPA and lllinois EPA TACO Tier 3 target risk range for carcinogenic effects of 1x10°
“ and 1x10, and the lliinois EPA TACO Tier 1 and 2 goal of 1x10°. The residential risk is primarily

attributed to exposure to carcinogenic c-PAHs and arsenic in surface soil.

Carcinogenic Risks for Exposure to Subsurface Soil - BME

The ILCR for construction workers (3x10®) was within the USEPA and lllinois EPA TACO Tier 3 iarget
risk range for carcinogenic effects of 1x10 and 1x10°, but greater than the Hlinois EPA TACO Tier 1
AND 2 goal of 1x10° under the defined RME conditions. The elevated risk in the construction worker

receptor is attributed to c-PAHs in subsurface soil.

The total ILCR for hypothetical future residents (adult + child) exposure to subsurface soil was 3x10°%,
which is greater than the USEPA and lllinois EPA TACO Tier 3 target risk range for carcinogenic effects
of 1x10™ and 1x10°, and the lllinois EPA TACO Tier 1 and 2 goal of 1x10®. - The residential risk is

primarily attributed to exposure to ¢c-PAHs and arsenic in subsurface soil.

- Carcinogenic Risks for Exposure to Groundwater - RME

The ILCR for construction workers (8x10'9) was less than the target risk goal of 1x10°.

Domestic use of groundwater at Site 21 is not expected to occur under current and/or future land uses
because the facility and surrounding area are supplied by public water, the facility has a groundwater use
restriction in place, and there are no drinking water wells located immediately downgradient of the site.
However, the residential groundwater scenario was evaluated based on the assumption that groundwater
at the site will be used as a source of domestic drinking water in the future for risk management
purposes. The total ILCR (3x10™) for hypothetical future residents (adult + child) for groundwater use is
greater than the USEPA target risk range and lillinois EPA goal for carcinogenic effects. The residential

risk is primarily attributed to exposure to c-PAHSs, arsenic, and dioxins by ingestion of groundwater.

5.6.2.2 Non-Carcinogenic Effects - RME

Quantitative estimates of non-carcinogenic (toxic) effects are presented in the form of HQs and Hls. As
discussed above, the risk benchmark for HQs and Hls (calculated on a target organ-specific basis) is 1
(USEPA, 1989). Estimated HQs and Hls for Site 21 are discussed below and summarized in Table 5-15.
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Non-Carcinogenic Risks for Exposure to Surface Soil - RME

The cumulative His for adolescent trespassers (HI = 0.05), maintenance/occupational workers (HI = 0.3),
and future adult residents (HI = 0.9) were less than unity (1.0), indicating that adverse non-carcinogenic

health effects are not anticipated for these receptors under the defined RME conditions.

The cumulative Hi for the future child resident (HI = 8) exceeded unity. The major contributor to the child

resident HI was arsenic and iron by ingestion (HQ = 8). '

The cumulative HI for construction workers (HI = 13) exceeded unity. The major contributor to the
construction worker HI was manganese by inhalation of particulates (HQ = 12). It should be noted that
the soil EPCs for the construction worker are conservatively assumed to be the maximum detected
concentrations of COPCs. In addition, for manganese in surface soil maximum detection is 2,420 mg/kg,
which is an apparent outlier in a data set with a mean of 590 mg/kg and 95 percent UCL of 770 mg/kg.

Non-Carcinogenic Risks for Exposure to Subsurface Soil - RME

~The cumuiative HI for construction workers (HI = 10) exceeded unity. The major contributor to the

construction worker Hl was manganese by inhalation of particulatés (HQ = 9).

The cumulative HI for the future child resident (HI = 8) exceeded unity. The major contributor to the child

resident HI was arsenic, cobalt, and iron by ingestion (HQ = 7).

Non-Carcinogenic Risks for Exposure to Groundwater - RME

The cumulative groundwater HI for construction workers (HI = 0.4) was less than unity, indicating that
adverse non-carcinogenic health effects are not anticipated for this receptor under the defined RME
condition.

The cumulative Hls for adult and child residents (23 and 7) exceeded unity. However, the groundwater
risks were based on assumed exposure to maximum detected concentrations, and exposure to

groundwater at Site 21 is not expected to occur under current and/or future land uses.

5.6.2.3 Carcinogenic Risks - CTE

As discussed previously, an evaluation of the potential risks associated with the CTE scenario is included
to provide a measure of the central, or average, case exposure. Estimated HQs and Hls for the CTE

scenario for Site 21 are discussed below and summarized in Table 5-16.
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Carcinogenic Risks for Exposure to Sun‘ace Soil -CTE

The ILCRs for construction workers (2x107) and adolescent trespassers (8x10”) were less than the target

risk goal of 1x10°°,

The ILCR for maintenance/occupational workers was 3x10°, within the USEPA and lllinois EPA TACO
Tier 3 target risk range for carcinogenic effects, but greater than the lllinois EPA TACO Tier 1 and 2 goal
of 1x10°°.

The total ILCR for hypothetical future residents (adult + child) was 9x10°, within the USEPA and I‘IIinois
EPA TACO Tier 3 target risk range for carcinogenic effects, but greater than the Illinois EPA TACO Tier 1

and 2 goal of 1x10°.

Carcinogenic Risks for Exposure to Subsurface Soil - CTE

The ILCR for construction workers (1x10'7) was less than the target risk goal of 1x10°®.
The total ILCR for hypothetical future residents (adult + child) was 7x10°, within the USEPA and lilinois
EPA TACO Tier 3 target risk range for carcinogenic effects, but greater than the lliinois EPA TACO Tier 1

and 2 goal of 1x10°°,

Carcinogenic Risks for Exposure to Groundwater - CTE

The ILCR for construction workers (5x10°%) was less than the target risk goal of 1x10°.

The total residential ILCR (4x10°) was within the USEPA and lllinois EPA TACO Tier 3 target risk range

for carcinogenic effects of 1x10™ and 1x10°®, but greater than the lllinois EPA goal of 1x107°.

5.6.2.4  Non-Carcinogenic Effects - CTE

Non-Carcinogenic Risks for Exposure to Surface Soil - CTE

The cumulative HIs for maintenance/occupational workers (HI = 0.08), adolescent trespassers (HI =
0.008), future child residents (H! = 0.8) and future adult residents (HI = 0.08) were less than unity (1.0),
indicating that adverse non-carcinogenic health effects are not anticipated for these receptors under the
defined CTE conditions. '
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The cumulative HI for construction workers (HI = 2) exceeded unity. The major contributor to the

construction worker HI was manganese by inhalation of particulates.

Non-Carcinogenic Risks for Exposure to Subsurface Soil - CTE

The cumulative Hls for future child residents (HI = 0.6) and future adult residents (HI = 0.07) were less
than unity (1.0), indicating that adverse non-carcinogenic health effects are not anticipated for these

receptors under the defined CTE conditions.

The cumulative HI for construction workers (HI = 2) exceeded unity. The major contributor to the

construction worker Hl was manganese by inhalation of particulates.

Non-Carcinogenic Risks for Exposure to Groundwater - CTE

The cumulative H! for construction workers (HI = 0.4) was less than unity (1.0), indicating that adverse

non-carcinogenic health effects are not anticipated for these receptors under the defined CTE conditions.

The cumulative Hls for child and adult residents (H! = 10 and 5, respectively) exceeded unity. The major
contributor was manganese by ingestion of groundwater for the adult, and manganese, cobalt and iron for
the child. However, the groundwater risks were based on the assumed exposure to maximum detected
concentrations, and exposure to groundwater at Site 21 is not expected to occur under current and/or

future land use.

5.7 UNCERTAINTY ANALYSIS

The baseline HHRA for Site 21 was performed in accordance with current USEPA and lllinois EPA
guidance. However, there are varying degrees of uncertainty associated with the baseline HHRA. This
section presents a brief summary of uncertainties inherent in the HHRA and includes a discussion of how

they may affect the quantitative risk estimates and conclusions of the risk analysis.

571 General Uncertainty in Risk Assessment

Uncertainty in the selection of COPCs is related to the current status of the predictive databases,
grouping of samples, and procedures used to include or exclude constituents as COPCs. Uncertainty
associated with the exposure assessment includes the values used as inpuf variables for a given intake
route or scenario, assumptions made to determine EPCs, and predictions regarding future land use and
population characteristics. Uncertainty in the toxicity assessment includes the quality of the existing
toxicity data needed to support dose-response relationships, and weight of evidence used to determine

the carcinogenicity of COPCs. Uncertainty in risk characterization: includes that associated with exposure
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to multiple chemicals, and the cumulative uncertainty from combining conservative assumptions made in

earlier steps of the HHRA process.

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the
assumptions made throughout the HHRA, including selection of COPCs and selection of values for
dose-response relationships. To account for uncertainties in the development of a HHRA, conservative
estimates must be made to make sure that the particular assumptions made are protective of sensitive
subpopulations and maximum exposed individuals. Thefefore, throughout the entire HHRA, assumptions
that consider safety factors are made so that the final calculated risks are overestimated, and

consequentially, very conservative.
The major sources of uncertainty associated with this HHRA are discussed below.

5.7.2 Uncertainty in Selection of COPCs

A minor amount of uncertainty is associated with the selection of COPCs that may affect the numerical
risk estimates presented in the HHRA. The most significant issues related to uncertainty in COPC
selection are the existing database (i.e., the use of validated or unvalidated sample results), the biased
selection of sampling locations, inclusion of chemicals potentially attributable to background, screening
levels used, and absence of screening levels for a few chemicals detected in the site media. A brief

discussion of each of these issues is provided in the remainder of this section.

5.7.21 Existing Databases

The data used in the HHRA were based on the most recent analytical data collected at Site 21 during Sl
field activities. No historical data were used for HHRA purposes. The analytical data were validated
according to the methodologies specified in the Site 21 S| Work Plan (Tetra Tech, 2010). The
qualification of data during the formal data validation process is not expected to compromise the results of
the HHRA. Analytical data qualified as estimated were utilized, even though the reported concentrations
or sample-specific quantitation limits may be somewhat imprecise. The use of estimated data adds to the
uncertainty associated with the HHRA. However, the associated uncertainty is expected to be negligible
compared to the other uncertainties inherent in the risk evaluation process (i.e., uncertainties with land
uses, exposure scenarios, toxicological criteria, etc.). When determining exposure concentrations via
statistical procedures, chemicals not detected were conservatively assumed to be present at
concentrations equal to the sample-specific detection limits. Analytical results for chemicals qualified “R,"

rejected, were not used in the risk assessment.
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5722 Biased Selection of Sampling Locations

Soil boring and sample locations were selected to assist in detecting soil and groundwater contamination
throughout the intended study area and used to conduct this risk assessment. Sample locations were
biased toward areas where waste may have been placed in the past. The biased data collection strategy
was designed to prevent overlooking a potential unacceptable human health risk. However, this most

likely also overestimates the risks to potential receptors.

5.7.2.3 Chemicals Potentially Attributable to Background

No chemicals in soil and groundwater were eliminated as COPCs on the basis of comparisons to

background concentrations.

5.7.2.4 COPC Screening Levels

The use of risk-based screening levels for soil and groundwater based on conservative residential land
use scenarios corresponding to ILCRs of 1x10°® and Hls of 0.1 should make certain that the significant
contributors to risk from a site are evaluatéd. The elimination of chemicals that are present at
concentrations that correspond to ILCRs less than 1x10° and Hls less than 0.1 should not affect the final
conclusions of the HHRA, because these chemicals are not expected to cause a potential health concern

at the concentrations detected.

5.7.2.5 Absence of COPC Screening Levels

Because of the lack of toxicity criteria, risk-based screening levels are currently not available for a few
constituents detected at Site 21 (e.g., benzo(g,h,i)perylene, etc.). Therefore, screening levels available for
surrogate chemicals were used as screening levels for these constituents. The use of these surrogates

may increase the uncertainty in the HHRA. The direction of bias cannot be determined.

5.7.3 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment can arise because of the methods used to calculate EPCs,
determination of land use conditions, and selection of exposure parameters. Each of these is discussed

below.

5.7.3.1 Exposure Point Concentrations

Uncertainty is associated with the use of the 95-percent UCL on the mean concentration as the EPC, as

was done in the evaluation of the soil data. As a result of using the 95-percent UCL, the estimations of
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potential risk are most likely to be overestimated because this is a representation of the upper limit to
which potential receptors would be exposed over the entire exposure period. The maximum
concentration is also used when the UCL is greater than the maximum concentration: in the soil data
evaluation for construction workers and residents for the RME scenario, and in the groundwater data
evaluation for the RME scenario. The use of the maximum concentration as the EPC tends to
overestimate potential risks because receptors are assumed to be exposed continuously to the maximum
concentration for the entire exposure period,.which is very unlikely. Moreover, many of the maximum
results of COPCs are not representative of the entire soil dataset for a specific COPC, but are rather high
outliers. For example, the maximum detected concentration of benzo(a)pyrene equivalents in subsurface
soil {39.4 mg/kg) is nearly an order of magnitude greater than the next highest concentration (4.7 mg/kg)
and 50 times higher than 19 of 22 subsurface soil samples. Therefore, theoretical excess lifetime cancer
risks for construction workers and residents are likely overestimated given the application of the maximum
detected subsurface soil concentration of BaP Equivalents as the EPC. Inclusion of such high outlier
maximum concentrations also will yield the calculation of relatively high mean and 95 percent UCL of the
mean concentrations, potentially resulting in an overestimation of risks for scenarios that use statistical
values as EPCs. For example, the maximum detected concentration of manganese in surface soil
samples (2,420 mg/kg) is two times greater than the next three highest sample concentrations (1250,
1070, 965 mg/kg), and is an outlier for the dataset at the 10percent, 5 percent, and 1 percent significance
levels (ProUCL, 2010). The 95 percent UCL with the inclusion of the maximum detection is 769 mg/kg,
while the 95 percent UCL of the dataset without the maximum (high outlier) is 626 mg/kg.

Uncertainty is also introduced when non-detected results are assigned a value of the quantitation limit
when calculating the EPC. This most likely also overestimates the risks to potential receptors because
most of these values would be lower than the detection limit.

5.7.3.2 Land Use

Uncertainty and conservétism may be introduced into the HHRA when estimated risks are not based on
current land use patterns. The risks calculated in this HHRA are based on current and potehtial projected
future land use at Site 21. However, a large source of conservatism in this HHRA is related to
groundwater usage, especially in the future residential scenarios. This HHRA assumes that groundwater
is used as a source of future domestic drinking water. However, groundwater is not currently used for this
purpose, and it is unlikely that groundwater at the site would ever be used as a source of potable water in
the future. Because of this, the inclusion of this pathway most likely overestimates the risks to potential
residential receptors.
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Therefore, in this HHRA, total risk estimates for the residential scenarios were calculated both with and
without the groundwater pathway included, for comparison and risk management purposes. A discussion

of the difference in these risk calculations is included in the Summary section (Section 5:8).

5733 Exposure Parameters

Each exposure tactor selected for use in the HHRA contains some associated uncertainty. Generally,
exposure factors are based on surveys of physiological and lifestyle prdfiles across the United States.
The atiributes and activities studied in these surveys generally have a broad distribution. To avoid
underestimation of exposure, USEPA guidelines (é.g., USEPA, 1991b) for the RME receptor were used, if
applicable, which generally specify the use of the 95" percentile for most parameters. Therefore, the
selected exposure factors for the RME receptor represent the upper bound of the observed or expected
practices that are characteristic of the majority of the population. Because USEPA does not provide
values for exposure factors for some receptors/pathways, professional judgment was used to determine
some values. When using professional judgment, an effort was made to be reasonably conservative.

However, the use of professional judgment adds uncertainty to the HHRA.

Generally, uncertainty can be assessed for many assumptions made in determining factors for caiculating
exposures and intakes. Many of these parameters were determined from the statistical analyses of
human population characteristics. 'Often, the database used to summarize a particular exposure
parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables in the
RME scenario have low uncertainty. For many parameters for which limited information exists
(e.g., dermal absorption), greater uncertainty exists. For example, current USEPA guidance (USEPA,
2004) does not provide dermal absorption factors for exposure to most metals (except arsenic and
cadmium) and VOCs in soil. Therefore, risks for-dermal contact with soil were not evaluated for metals
other than arsenic and cadmium, or for VOCs. Consequently, risks from exposure to soil may be

underestimated by omitting metals and VOCs from the dermal HHRA.

574 Migration of Soil to Groundwater Pathway

Maximum subsurface and surface scil concentrations were compared to the USEPA Generic soil-to-
groundwater SSLs and lllinois EPA TACO and Non-TACO Migration to Groundwater Class | screening
criteria.  These results are summarized in Table 5-17 (a and b) for surface and subsurface soil,

respectively.
The comparison shown in Table 5-17a indicates that two VOCs (‘benzene and tetrachloroethylene), two

SVOCs (carbazole and bis(2-ethylhexyl)phthalate,), some PAHs (benzo(a)anthracene BaP,

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, chrysene,
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2-methylnaphthalene, and naphthalene), some pesticides (4,4-DDD, 4,4-DDE, 4,4-DDT, alpha-BHC,
alpha-chlordane, beta-BHC, delta-BHC, dieldrin, gamma-chlordane, lindane, endrin, and heptachior
epoxide), one PCB (Aroclor-1260), some dioxins/furans (1,2,3,4,6,7,8,9-OCDD; 1,2,3,4,6,7,8-HPCDF;
1,2,3,4,6,7,8-HPCDD; 1,2,3,4,7,8-HXCDF; 1,2,3,6,7,8-HXCDD; 1,2,3,6,7,8-HXCDF; 1,2,3,7,8,9-HXCDD;
1,2,3,7,8,9-HXCDF; 1,2,3,7,8-PECDD; 2,3,4,6,7,8-HXCDF; 2,3,4,7,8-PECDF; 2,3,7,8-TCDF; and 2,3,7,8-
TCDD), one herbicide .(2,4-D), and several metals (aluminum, antimony, arsenic, barium, beryliium,
cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, silver, vanadium, and zinc)

were detected in surface soil at concentrations that exceeded one or more of the screening criteria.

The comparison shown in Table 5-17b indicates that four VOCs (benzene, chloromethane, ethylbenzene,
and tetrachloroethylene), SVOC carbazole, some PAHs (benzo(a)anthracene BaP, benzo(b)fluoranthene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, chrysene, 2-methylnaphthalene,
and naphthalene), some pesticides (4,4-DDD, 4,4-DDE, 4,4-DDT, aldrin, alpha-BHC, alpha-chlordane,
beta-BHC, delta-BHC, dieldrin, gamma-chlordane, lindane, and heptachlor epoxide), two PCBs (Aroclor-
1260 and Aroclor-1242), some dioxins/furans (1,2,3,4,6,7,8,9-0CDD; 1,2,3,4,6,7,8-HPCDD; 1,2,3,6,7,8-
HXCDD; 1,2,3,7,8-PECDD; 2,3,4,7,8-PECDF; and 2,3,7,8-TCDD), one herbicide (2,4-D), and metals
(aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, mercury, nickel, selenium, vanadium, and zinc) were detected in subsurface soil at

concentrations that exceeded one or more of the screening criteria.

These exceedances of SSLs may indicate the potential for chemicals to leach to groundwater and impact
water quality. However, the majority of the chemicals detected in soil at concentrations exceeding SSLs
for migration from soil to groundwater were not detected in groundwater samples collected at the site (two
of the VOCs, all the SVOCs, all the dioxins/furans, all the herbicides, all but three of the pesticides, and

about two-thirds of the metals).

Based on the above discussion and knowledge of site vhistory, the potential exists for chemicals detected
in soil to adversely impact environmental media downgradient of Site 21; however, it is unlikely that the
concentrations of constituents in soil would adversely impact groundwater quality. In addition, exposure
to groundwater at Site 21 is not expected to occur under current and/or future land uses because the
facility and the area surrounding the facility are supplied by public water, the facility has a groundwater
use restriction in place, and there are no drinking water wells located immediately downgradient of the

site.

5.7.5 'Uncertainty in the Toxicological Evaluation

Uncertainties associated with the toxicity assessment (determination of RiDs and CSFs and use of

available criteria) are presented in this section.
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5.7.5.1 Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose-
response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and
strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in
animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated
as a weight-of-evidence determination using USEPA methods. Positive animal cancer test data suggest
that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal data
cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of non-
cancer effects, however, positive animal data often suggest the nature of the effects (i.e., the farget

tissues and type of effects) anticipated in humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.
Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;
when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar
fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;
and when the COC is structurally similar to other chemicals for which the toxicity is more completely

characterized.

Uncertainty in the dose-response evaluation includes determination of a CSF for the carcinogenic
assessment and derivation of an RfD or RfC for the non-carcinogenic assessment. Uncertainty is
infroduced from interspecies (animal-to-human) extrapolation which, in the absence of guantitative
pharmacokinetic or mechanistic data, is usually based on consideration of interspecies differences in
basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity experiments are
performed with animals that are very similar in age and genotype, so intragroup biological variation is
minimal, but the human population of concern may refiect a great deal of heterogeneity including unusual
sensitivity or tolerance to the COPC. Even toxicity data from human occupational exposures reflect a
bias because only those individuals sufficiently healthy to attend work regularly (the "healthy worker
eftect") and those not unusually sensitive to the chemical are likely to be occupationally exposed. Finally,
uncertainty arises from the quality of the key study from which the quantitative estimate is derived and the
database. For cancer effects, the uncertainty associated with dose-response factors is mitigated by
assuming the 95-.percent upper bound for the CSF. Another source of uncertainty in carcinogenic
assessment is the method'by which data from high doses in animal studies are extrapolated to the dose
range expected for environmentally exposed humans. The linearized multistage model, which is used in
nearly all quantitative estimations of human risk from animal data, is based on a non-threshold
assumption of carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as

many genotoxic carcinogens, have a threshold below which they are non-carcinogenic. Therefore, the
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use of the linearized multistage model is conservative for chemicals ‘that exhibit a threshold for

carcinogenicity.

For non-cancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to
mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-cancer
effects arises from the use of an effect level in the estimation of an RfD or RiC because this estimation is
predicated on the assumption of a threshold below which adverse effects are not expected. Therefore,
an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty arises in
estimation of an RfD or RfC for chronic exposure from subchronic data. Unless empirical data indicate
that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is appllied
to the no-effect level in the sﬁbchronic study. Uncertainty in the derivation of RiDs is mitigated by the use
of uncertainty and modifying factors that normally range between 3 and 10. The resulting combination of

uncertainty and modifying factors may reach 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values introduces uncertainty. This is particularly the
case when chemical-specific gastrointestinal absorption rates are not available in the literature or when

only qualitative statements regarding absorption are available.

5752 Uncertainty Associated with Evaluation of the Dermal Exposure Pathway

According to RAGS Part E (USEPA, 2004), risks from dermal absorption from soil are to be quantitatively
evaluated for arsenic, cadmium, chlordane, 24-dichlorophenoxyacetic acid, DDT, TCDD (and other
dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs because of the limited guidance available to
' estimate dermal absorption factors for other constituents. Of these, arsenic, cadmium, TCDD, PAHSs, and
PCBs are COPCs in soil. Therefore, the dermal route of exposure was evaluated quantitatively for these
chemicals only. Risks for dermal exposUre to metals (other than arsenic and cadmium)' and VOCs identified
as COPCs for soil were not quantified in the HHRA; consequently, potential risks may be underestimated by
excluding these constituents from the dermal HHRA calculations.

Aqueous risks were calculated using a USEPA model presented in RAGS Part E (USEPA, 2004), which,
according to the guidance, tends to overestimate intakes and risks for dermal contact for some chemicals
(e.g., PAHs, PCBs). Because of the large uncertainties associated with dermal contact with water, risks
from dermal absorption of PAHSs, dioxins, and pentachlorophenol from groundwater were not evaluated in
this HHRA. This may underestimate the risk estimates for groundwater. Appendices A and B of RAGS
Part E discuss the uncertainties in the permeability coefficients for these chemicals and limitations of the

dermal absorption model when evaluating chemicals.
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5.7.5.3 Uncertainty Associated with Evaluation of Arsenic

In addition, human health HHRAs do not take into account the unique aspects of evaluating exposures to
arsenic in soil. For example, risks from ingestion of arsenic in soil are often based on toxicity factors
derived from studies of arsenic (soluble arsenate or arsenite) in drinking water. However, the toxicity of
arsenic in drinking water cannot be directly extrapolated to toxicity of arsenic in soil because of
differences in chemical form, bioavailability, and excretion kinetics. Because of the ditferences between
soil arsenic and water arsenic, risks from arsenic in soil are likely to be lower than what would be

calculated using default toxicity values for arsenic in drinking water (Valberg, 1997).

5.7.6 Uncertainty in the Risk Characterization

5.7.6.1 Uncertainty Associated with the Additivity of Effects

Uﬁcertainty in risk characterization results primarily from assumptions made regarding additivity of effects
from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing
cancer risks for several substances across different exposure pathways. This assumes that each
substance has a similar effect and/or mode of action. Often compounds affect different organs, have
different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate
assumption. However, the assumption of additivity is made to provide a conservative estimate of risk.

This may overestimate the risk.

5.7.6.2 Uncertainty Associated with the Risk Characterization of Surface and Subsurface Soil

Calculating risks for surface and subsurface soil separately doubles the exposure that is assumed
because the dose calculations for both media apply the full default exposure factors. As this is an
unrealistic scenario, the risks and Hls between surface and subsurface soil are averaged, then added to
the total risk calculated for groundwater to achieve the overall risk summaries. This may either

underestimate or overestimate risk.

5.7.6.3 Uncertainty Associated with Antagonistic or Synergistic Effects

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no
information is available to determine the potential for antagonism or synergism for the COPCs.
Therefore, the uncertainty regarding antagonistic or synergistic effects is ambiguous because potential

human health risks may either be underestimated or overestimated.
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5.8 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT

This section and Tables 5-15 and 5-16 present a summary of the HHRA findings for Site 21. Four
potential receptor groups were evaluated: occupational/maintenance workers, adolescent trespassers,

adult and child residents, and construction workers.

5.8.1 Non-Carcinogenic Risks

Pathway-specific RME and CTE His were less than or equal to 1.0 for occupational/maintenance workers
and adolescent trespassers in the study area. For this reason, adverse non-carcinogenic health effects

are not anticipated for these receptors at Site 21.

RME and CTE total His (12 and 2, respectively) are greater than 1.0 for the future construction workers in
the study area. For future construction workers, the organ-specific Hls for the central nervous system
(CNS) associated with inhalation of manganese on particulates/dusts from surface and subsurface soil
accounted predominantly for the non-carcinogenic risk for the RME scenario. Cardiovascular system .
effects were 1.8, attributable to arsenic in soil. In the CTE scenario, the organ-specific HI for the CNS
associated with inhalation of manganese on particulates/dusts from surface and subsurface soil
accounted for most of the non-carcinogenic risk. Groundwater His for the construction worker scenario
for both RME and CTE were below 1.0. RAGS Part D Table 9s are included in Appendix G and

summarize organ-specific Hls for both RME and CTE.

5.8.1.1 Hypothetical Residential Scenario - No Domestic Use of Groundwater (Groundwater

Ordinance in place)

In addition, if the domestic use of groundwater pathways are not included, RME and CTE Hls for future
adult residents were less than 1.0. For this reason, with the groundwater ordinance in place, adverse

non-carcinogenic health effects are also not anticipated for these receptors.

RME Hlis are greater than 1.0 for future child residents in the study area. However, the CTE His for the

future child resident are less than or equal to 1.0.

For future child residehts, ingestion of subsurface and surface soil are the primary pathways of concern in
the RME scenario. Arsenic, iron, and cobalt are COPCs:in soil with HQs that each exceed 1.0. It should
be noted that the future residential scenario with soil conservatively uses the maximum detected
concentrations of COPCs as EPCs. RAGS Part D Table 9s are included in Appendix G and summatrize
organ-specific Hlis for both RME and CTE.
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Tables 5-15 and 5-16 summarize the hypothetical non-domestic use of groundwater scenario.
5.8.1.2 Hypothetical Residential Scenario with Domestic Use of Groundwater Pathways

Direct exposure to groundwater at Site 21 is not expected to occur under current and/or future fand uses.
However, the residential groundwater scenario was also evaluated based on the assumption that
groundwater at the site, although very unlikely, could be used as a source of domestic drinking water in

the future.

Pathway-specitic RME and CTE HIs were greater than 1.0 for child and aduit residents in the study area

under this scenario.

For future child residents, ingestion of subsurface and surface soil and ingestion of groundwater are the
primary pathways of concern in the RME scenario. Further examination of these results reveals that the
organ-specific His for many target organs are greater than 1.0. These include Hls for potential toxic
effects to blood, cardiovascular system (CVS), CNS, and the gastrointestinal system, with multiple

COPCs contributing to these estimates.

For future adult residents, ingestion of groundwater would be the primary pathway of concern in this RME
scenario. COPCs cobalt, iron, and manganese in groundwater, if it were used for drinking water, are
associated with target organ-specific Hls that are greater than 1.0. These target organ-specific Hls are
for the blood, Gl system, and CNS, respectively.

The exceedances of 1.0 by organ-specific His and individual contaminants indicate that adverse non-
carcinogenic health effects are possible in this scenario, for future child and adult residents, especially in
the highly unlikely event that groundwater were used for drinking water.

Tables 5-15 and 5-16 summarize this hypothetical domestic use groundwater scenario.

5.8.2 Carcinogenic Risks

RME and CTE cancer risk estimates for construction workers, adolescent trespassers, “and
occupational/maintenance workers for Site 21 do not exceed the target USEPA and lllinois TACO Tier 3
cancer risk range (‘Ix1'0'4 to 1x10’6), While RME cancer risk estimates for these receptors exceed the
lllinois EPA risk goal (1x10°®) for TACO Tier 1 and 2, the baseline risk assessment provided in this report

is consistent with a Tier 3 Evaluation.
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5.8.2.1 Hypothetical Residential Scenario - No Domestic Use of Groundwater (Groundwater

Ordinance in place)

The total site (excluding the domestic use of groundwater) RME cancer risk estimates for total future
residents (adult and child) exceed the target USEPA and llinois EPA TACO Tier 3 cancer risk range
(1x10™ to 1x10°®) and the lllinois EPA TACO Tier 1 and 2 risk goal (1x10®). The CTE risk estimate is
within the target USEPA and lllinois EPA TACO Tier 3 cancer risk range, but exceeds the Illinois EPA
TACO Tier 1 and 2 risk goal.

The major contributors to cancer risk at Site 21 under this scenario are primarily arsenic and c-PAHs, and

to a lesser degree Aroclor-1260 and dioxins, in surface and subsurface soil.
Tables 5-15 and 5-16 summarize the hypothetical non-domestic use of groundwater scenario. -
5.8.2.2 Hypothetical Residential Scenario with Domestic Use of Groundwater Pathways

The total site (soil and groundwater) RME cancer risk estimate for total future residents (adult and child)
exceeds the target USEPA and lllinois EPA TACO Tier 3 cancer risk range (1x10 to 1x10°) and the
lllinois EPA TACO Tier 1 and 2 risk goal (1x10'6). The CTE risk estimate is within the target USEPA

cancer risk range, but exceeds the lllinois EPA TACO Tier 1 and 2 risk goal.

The major contributors to cancer risk at Site 21 under this scenario are arsenic and c-PAHs in subsurface
and surface soil, and to a lesser degree dioxins and Arochlor-1260 in surface soil; and
pentachlorophenol, arsenic, c-PAHs, tetrachloroethylene, dioxins, Aroclor-1260, and delta-BHC in

groundwater.

5.8.3 Human Health Risk Assessment Contaminants of Concern

Based on the non-cancer and cancer evaluations, the following contaminants with non-cancer HQs
greater than 1.0 or with cancer risks greater than 1x10™* were identified as COCs: c-PAHSs, arsenic, and
iron for residential exposure to surface soil; arsenic, iron, cobalt, and c-PAHs for residential exposure to

subsurface soil; and inhalation of manganese in subsurface and surface soil by construction workers.

If the domestic use of groundwater is taken into consideration, based on the non-cancer and cancer
evaluations, the following contaminants with non-cancer HQs greater than 1.0 or with cancer risks greater
than 1x10™ were identified as additional COCs: arsenic, cobalt, iron, manganese, pentachlorophenol, and
dioxins for residential exposure to groundwater. However, direct exposure to groundwater at Site 21 is

not expected to occur under current and/or future land uses because the facility and the area surrounding
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the facility are supplied by public water, the facility has a groundwater use restriction in place, and there |

are no drinking water wells located downgradient of the site.
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TABLE 5-1

HUMAN HEALTH SURFACE SOIL SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA '
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 6
Mini , Average TACO - NON-TACO - N NON-TACO-  |TACO-Industriall ONTACO- TACO - NON-TACO -
inimum Maximum o Overall . . . A . .. |TACO - Residential K . . . Industrial/ industrial - Industrial
Parameter CAS No. Result Result Positive Avera Residential Soil Residential Soil i ion® Residential Soil - Commercial Commercial Soil |Commercial Soil] Commercial Soil
Result ge Inhatation® Inhalation® | Sl Ingestion Ingestion® | Soil Inhalation® e
gestio oft inhatation Inhalation® Ingestion® Ingestion('?
Volatile Organics (ug/kg) : N
2-BUTANONE (METHYL ETHYL KETONE) 78-93-3 14 14 14 5 NC - NC NC ) NC NC NC NC » NC
ACETONE 67-64-1 21 180 J 76 23 100000000 NC 7000000 N NC 100000000 NC NC : NC
BENZENE - 71-43-2 0.56 J 1.1J 1 2 800 C NC 12000 C NC 1600 C NC 100000 C NC
CARBON DISULFIDE 75-15-0 1.6 J 16 5 4 720000 NC 780000 N NC 720000 NC 20000000 N NC
CYCLOHEXANE 110-82-7 0.71 J 29J 1 2 NC 280000 NC NC NC 280000 NC NC
ETHYLBENZENE 100-41-4 0.9J 0.9J 1 3 400000 NC 780000 N NC 400000 NC 20000000 N NC
METHYL CYCLOHEXANE 108-87-2 0.43 J 3.7J 2 2 NC 120000 NC NC NC 120000 NC NC
TETRACHLOROETHENE ) 127-18-4 1.4 J 1.4 J 1 3 11000 C NC 12000 C NC 20000 C NC 110000 C NC
TOLUENE 108-88-3 1.1J 14 J 1 3 650000 NC 1600000 N NC 650000 NC 41000000 N NC
TQTAL XYLENES . 1330-20-7 1.6 J 1.6 J 2 3 320000 NC 1600000 N NC ) 320000 NC 41000000 N NC
Semivolatile Organics (ug/kg) ) - . .
1,1-BIPHENYL ] 92-52-4 62 J 62 J 62 183 NC NC NC 390000 N NC NC NC 10000000 N
2-METHYLNAPHTHALENE 91-57-6 27 900 416 416 NC NC NC NC NC NC NC NC
4-METHYLPHENOL 106-44-5 50 J 50 J 50 184 NC ) NC NC 39000 N NC NC NC 1000000 N
ACENAPHTHENE . ) 83-32-9 13 2200 304 236 NC NC 470000 N NC " NC NC 12000000 N NC
ACENAPHTHYLENE ] ’ 208-96-8 20 680 125 58 NC NC NC 230000 N NC NC NC 6100000 N
ACETOPHENONE 98-86-2 48 J 48 J 48 - 183 NC NC NC NC NC NC NC NC
ANTHRACENE ) ’ : 120-12-7 37 7200 918 585 NC NC 2300000 N NC NC NC 61000000 N . NC
BAP EQ A » NA 9.9373 50631 3566 3566 NC NC NC NC NC NC NC NC
B O(A)A RA 56-55-3 110 22000 J 1894 1722 NC NC 900 NC NC NC 8OO0 NC
B O(APYR 50-32-8 200 : 38000 J 3334 2576 NC NC S0 NC NC NC 800 NC
B O(B ORA 205-99-2 290 59000 J 4383 3984 NC NC 900 NC NC NC 8000 NC
BENZO(GH,)PERYLENE . .-~ : - ) e | 191-24-2 150 24000 J 1944 1591 NC NC NC 230000 N NC 1o NC NC 6100000 N
B O ORA 207-08-9 110 21000 J 1736 1578 NC NC 5000 NC NC NC 78000 C NC
BIS(2-ETHYLHEXYL)PHTHALATE - - ) 117-81-7 51J 3400 J 355 312 31000000 NC 46000 C NC 31000000 NC 410000 C NC
BUTYL BENZYL PHTHALATE - ) 85-68-7 . 97 J 97 J 97 185 930000 NC 1600000 N NC 930000 NC 41000000 N NC
CARBAZOLE ' 86-74-8 66 J 2400 1087 509 NC NC 32000 C NC NC NC 290000 C NC
2 218-01-9 ] 130 J 31000 J 2491 2265 NC NC 88000 C NC NC NC 780000 C NC
DI-N-BUTYL PHTHALATE ’ 84-74-2 37 J 190 J 114 183 230000 N NC 780000 N NC 2300000 . NC 20000000 N NC
DIB O(A A RA 53-70-3 44 1100 326 179 NC NC 90 ) NC NC NC 800 NC
DIBENZOFURAN 132-64-9 39 J 640 222 222 NC NC NC NC NC NC NC NC
FLUORANTHENE 206-44-0 260 84000 6080 6080 NC NC 310000 N NC NC NC 8200000 N NC
FLUORENE ) 86-73-7 11 - 1600 462 190 NC . NC 310000 N NC NC NC 8200000 N NC
DENO D)PYR 193-39-5 150 36000 J 3039 2211 NC NC 900 NC NC NC 8000 NC
AP A 91-20-3 18 520 237 237 17000 N NC 160000 N NC 27000 N NC 4100000 N NC
PHENANTHRENE 85-01-8 250 30000 3105 3105 NC NC NC 230000 N NC’ NC NC 6100000 N
PYRENE 129-00-0 240 70000 5049 5049 NC NC 230000 N NC NC NC 6100000 N NC
TOTAL PAHS-FULLND- NA 2508 427249 32066 32066 NC NC NC NC NC NC NC NC
Pesticides/PCBs (ug/kg)
4,4-DDD 72-54-8 0.75 J 520 J 101 101 NC NC 3000 C NC NC NC 24000 C NC
4 4-DDE 72-55-9 0.45 J 350 J 56 56 NC NC 2000 C NC NC . NC 17000 C NC
4.4'-DDT . 50-29-3 0.77 J 740 J 81 81 NC NC 2000 C NC 1500000 C NC 17000 C NC
ALDRIN 309-00-2 0.23 J 0.33J 0 : 0 3000 C NC 40 C NC 6600 C NC 300 C NC
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) - 319-84-6 0.28 J 12 J 4 1 800 C NC 100 C NC 1500 C NC 900 = C NC
ALPHA-CHLORDANE 5103-71-9 0.64 J 27 J 6 3 NC NC NC NC NC NC NC NC
AROCLOR-1260 11096-82-5 21 J 720 J 230 150 NC NC NC NC NC NC NC NC
BETA-BHC (BETA-HEXACHLORBOCYCLOHEXANE) 319-85-7 0.27 J 1J 1 0 NC NC NC NC NC NC NC NC
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) 319-86-8 0.42 J 3.5 J 1 1 NC NC NC NC NC NC NC NC
DIELDRIN 60-57-1 0.33 J 15 J 5 3 1000 C NC 40 C NC 2200 C NC 400 C NC
ENDOSULFAN | 959-98-8 0.2 J 14 J 4 1 NC NC NC NC NC NC NC NC
ENDOSULFAN I 33213-65-9 058 J |- 4.6 J 2 1 NC NC NC NC NC NC . NC NC
ENDOSULFAN SULFATE 1031-07-8 0.96 J 25 J 7 4 NC NC NC NC NC NC NC NC
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HUMAN HEALTH SURFACE SOIL SCREENING ASSESSMENT

SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOCIS

PAGE 2 OF 6
TACO - NON-TACO - TACO - NON-TACO - USEPA USEPA Rationale for
Construction Construction Construction Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction Construction COPC | Contaminant
Parameter Worker Soil Worker Soil Worker Soil Worker Soil Soil Criteria Soil Criterial® Inhalation SSLs'” | SSLs for Inhalation” | Worker Direct Worker Inhalation | Fjag™” | Deletion or
Ingestion® ingestion™® Inhalation® Inhalation® Contact SSLs'® SsLs'® Selection
Volatile Organics (ug/kg)
2-BUTANONE (METHYL ETHYL KETONE) NC NC NC NC 2800000 N 20000000 N 24000000 sat 24000000 SAT] 19000000 N 2000000 N NO BSL
ACETONE NC NC 100000000 NC 6100000 N 63000000 . N NC NC 28000000 N 110000 SAT NO BSL
BENZENE 2300000 C NC 2200 C NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 C NO BSL
CARBON DISULFIDE 2000000 N NC 300 N NC 82000 N 370000 N 720000 sat 720000 sat 3100000 N 26000 N NO BSL
CYCLOHEXANE NC NC NC : 11000 N 700000 N 2900000 N] 851000000000 N | 1320000000000 N NC 120000 SATT NO BSL
ETHYLBENZENE 2000000 N NC 5800 N NC 5400 C 27000 C 400000 sat 400000 sat| . 2000000 ~ C 52000 C NO BSL
METHYL CYCLOHEXANE NC NC NC ) 4600 N NC NC 490000 sat 490000 sat NC NC NO BSL
TETRACHLOROETHENE 2400000 C NC 28000 C NC 550 C 2600 C 10000 C 20000 C 40000 C 9100 C NO BSL
TOLUENE 41000000 N NC 4200 N NC 500000 N 4500000 N 650000 sat 650000 sat 2500000 N 820000 SAT NO BSL
TOTAL XYLENES 4100000 N NC 560 N NC 63000 N 270000 N 70000 N 110000 N 6200000 N 19000 N NO BSL
Semivolatile Organics (ug/kg)
1,1-BIPHENYL NC 1000000 NC NC -390000 N 5100000 N NC NC 1500000 N NC NO BSL
2-METHYLNAPHTHALENE NC NC NC NC 31000 N 410000 N NC NC NC NC NO BSL
4-METHYLPHENOL NC 100000 NC NC 31000 N 310000 N NC NC NC NC NO BSL
ACENAPHTHENE 12000000 N NC NC NC 340000 N 3300000 N NC NC 1300000 N NC NO . BSL
ACENAPHTHYLENE NC 6100000 NC NC 340000 - N 3300000 N NC NC NC NC NO BSL
ACETOPHENONE NC NC NC NC 780000 N 10000000 N NC NC 3100000 N NC NO BSL
ANTHRACENE 61000000 N NC NC NC 1700000 N 17000000 N NC NC 6700000 N NC NO BSL
BAP EQ A D 000 NC NC NC NC NC NC 00 230000 C YES ASL
B O(A)A RA 170000 C NC NC NC 0 00 NC NC 000 2300000 C YES ASL
B O(APYR 000 NC NC NC 0 NC NC 00 230000 C YES ASL
B O(B ORA 170000 C NC NC NC 0 00 NC NC 000 NC YES ASL
BENZO(G,H,)PERYLENE - NC 6100000 " NC NC - 170000 ° N 1700000 N NC NC . NC NC NO BSL
B O ORA 1700000 C NC NC NC 00 21000 C NC NC 210000 C 2300000 C YES ASL
BIS(2-ETHYLHEXYL)PHTHALATE - 410000 N NC 31000000 NC 35000 C 120000 C NC NC 1200000 C 100000000 C NO BSL
BUTYL BENZYL PHTHALATE 41000000 N NC 930000 NC 260000 C 910000 C NC NC 8800000 C NC NO BSL
CARBAZOLE - 6200000 C NC NC NC NC NC NC NC NC NC NO BSL
R 17000000 C NC NC NC 000 210000 cC NC NC 2100000 C 23000000 C YES ASL

DI-N-BUTYL PHTHALATE 20000000 N NC 2300000 NC 610000 N 6200000 N NC NC 2400000 N NC NO BSL
DIB O(A,H)A RA 17000 C NC NC NC 0 NC NC 2100 C 210000 C YES ASL
DIBENZOFURAN NC . 82000 NC NC 7800 N 100000 N NC NC 31000 N NC NO BSL
FLUORANTHENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
FLUORENE 8200000 N NC NC . NC - 230000 N 2200000 N NC NC. 890000 N NC NO BSL

DENO D)PYR 170000 C NC NC NC 0 00 NC NC 000 2300000 C YES ASL

AP p 410000 N NC 80 NC 3600 C 18000 C 17000 N 27000 ) N 450000 N 31000 C NO BSL -
PHENANTHRENE NC 6100000 NC NC 170000 - N 1700000 N NC NC NC NC NO BSL
PYRENE 6100000 N NC NC NC 170000 N 1700000 N NC NC 670000 N NC NO BSL
TOTAL PAHS-FULLND NC NC NC NC NC NC NC NC NC NC NO BSL
Pesticides/PCBs (ug/kg) :
4,4-DDD 520000 C NC NC NC 2000 C 7200 C NC NC 69000 C 3600000 C NO BSL
4,4'-DDE 370000 C NC NC NC 1400 C 5100 C NC NC 49000 C 2600000 C NO BSL
4,4'-DDT 10000 N NC 2100000 C NC 1700 C 7000 C 750000 C 1400000 C 58000 C 2600000 C NO BSL
ALDRIN 610 N NC 9300 C NC 29 C 100 C 3400 C 6300 C 980 C 51000 C NO BSL
ALPHA-BHC (ALPHA-HEXACHLOROCYCILOHEXANE) 20000 C NC 2100 C NC 77 C 270 C 750 C 1400 C 2600 C 140000 C NO BSL
ALPHA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 C NO BSL
AROCLOR-1260 NC NC NC . NC 0 740 C NC NC 7600 C 440000 C YES ASL
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) NC . NC NC NC 270 C 960 C 6000 C 11000 C 9300 C 470000 C NO BSL
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 77 C 270 C NC NC NC NC NO BSL
DIELDRIN 7800 C NC 3100 C NC 30 C 110 C 1100 C 2100 C 1000 C 54000 C NO BSL
ENDOSULFAN | NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
ENDOSULFAN i NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
ENDOSULFAN SULFATE NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
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SITE 21 - BUILDINGS 1517/1506 AREA
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PAGE3 OF 6
- . Average TACO - NON-TACO- | oo oo o il  NON-TACO-  |TACO - industrial Nloz;Ts’t‘r?a?/' 0 '_“loﬁ'“t\‘?? -
Parameter CAS No. Minimum Maximum Positive Overall Residential Soil Residential Soil . . @ Residential Soil - Commercial n . . ndus r'|a . naus ."a .
Result Result R Average ) . (@ Soil Ingestion™ . @ ) g | Commercial Soil |Commercial Soil| Commercial Soil
esult Inhalation inhalation Ingestion Soil Inhalation | . @ . ® . (10)
nhalation Ingestion Ingestion
Pesticides/PCBs (ug/kg)
ENDRIN - 72-20-8 0714 224 39 15 NC NC 2300 N NC NC NC 61000 N NC
ENDRIN ALDEHYDE 7421-93-4 0.39 J 28 J 8 2 NC NC NC NC NC NC NC NC
ENDRIN + ENDRIN ALDEHYDE NA 1.1J 252 J 47 17 NC NC 2300 N “NC NC NC 61000 N NC
ENDRIN KETONE ) ) 53494-70-5 0.85 J 44 J 12 3 NC NC NC NC NC ] NC NC NC
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 58-89-9 0.22 J 20 3 1 NC NC 500 C NC NC NC 4000 C NC
GAMMA-CHLORDANE 5103-74-2 0.64 J 189 J 20 17 NC NC NC : NC NC NC NC NC
ALPHA + GAMMA CHLORDANE NA 1.28 J 216 J 25 20 72000 C NC 1800 C NC 140000 C NC 16000 9 NC
HEPTACHLOR EPOXIDE 1024-57-3 0.15J 3 1 1 5000 C NC 70 C NC 9200 C NC 600 Cc NC
METHOXYCHLOR 72-43-5 0.35J ©37J 8 6 NC NC 39000 N NC NC NC 1000000 N NC
Dioxins/Furans (ng/kg) ‘
1,2,3,4,6,7,8,9-OCDD ) 3268-87-9 174 1310 742 742 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8,9-OCDF 39001-02-0 19.8 141 80 80 NC NC . NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDD ' 35822-46-9 17.7 169 93 93 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 9.64 82.4 46 46 NC NC NC NC NC NC NC NC
1,2,3,4,7,8,9-HPCDF ) 55673-89-7 0.952 J 4.08 J 3 3 NC NC NC NC. NC NC NC NC
1,2,3,4,7,8-HXCDD - 39227-28-6 1.9J 1.9J 2 2 NC NC NC NC . - NC NC NC. NC
1,2,3,4,7,8-HXCDF | 70648-26-9 1.31J 5.91 4 - 4 NC ~ _NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDD 57653-85-7 1.14 J 7.9 5 5 NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDF 57117-44-9 1.07 J 11.6 6 6 NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDD e 19408-74-3 0.81 J 517 3 3 NC NC NC = NC NC NC NC NC
1,2,3,7,8,9-HXCDF  ~ 72918-21-9 0.358 J 2.68 J 2 2 NC NC NC NC NC NC NC NC
8-PECDD 40321-76-4 0.76 J 59J 3 3 NC NC ‘NC NC NC NC NC NC
1,2,3,7,8-PECDF . 57117-41-6 1.92 J 1.92 J 2 1 NC NC NC NC . NC NC NC NC
2,3,4,6,7,8-HXCDF 60851-34-5 1.84 J 26.2 14 14 NC NC NC NC NC NC NC NC
4,7,8-PECD 57117-31-4 3.66 J 57.5 31 31 NC NC NC NC NC NC NC NC
2,3,7,8-TCDD - 1746-01-6 0.198 J 0.816 J 1 1 NC NC NC NC NC NC NC NC
2,3,7,8-TCDF 51207-31-9 3.17 3.17 3 2 NC NC NC NC NC NC NC NC
Q D NA 3.63652 33.4667 19 19 NC NC NC NC NC NC NC NC
TOTAL HPCDD 37871-00-4 33.9 326 180 180 NC NC NC NC NC NC NC NC
TOTAL HPCDF 38998-75-3 25.2 202 114 114 NC NC NC NC . NC NC NC NC
TOTAL HXCDD 34465-46-8 10.6 67 39 39 NC NC NC NC NC NC NC - NC
TOTAL HXCDF 55684-94-1 29.8 J 393 J 211 211 NC NC NC NC NC NC NC NC
TOTAL PECDD 36088-22-9 4.01J 194 J 12, 12 NC NC NC NC NC NC NC NC
TOTAL PECDF 30402-15-4 40.9 . 712 J 376 376 NC NC NC ) NC NC NC NC NC
TOTAL TCDD ] 41903-57-5 1.57 10.8 6 6 NC NC NC NC NC NC NC NC
TOTAL TCDF 55722-27-5 16.2 215 4 116 116 NC NC NC NC NC NC NC NC
Herbicides (ug/kg)
2,4-D 94-75-7 217 J 217 J 217 37 NC NC 78000 N NC NC NC 2000000- N NC
DICAMBA 1918-00-9 4.86 J 9.99 J 7 4 NC NC NC NC NC NC NC NC
DINOSEB 88-85-7 17.2°J 17.2 J 17 14 NC NC . 7800 N NC NC NC . 200000 N} NC
Inorganics (mg/kg)
ALUMINUM . _— . - : 7429-90-5 2470 29500 7623 7623 NC 100000 NI NC 800 NC 100000 N NC 100000 N
ANTIMONY - ' : R /40-36-0 0.627 J 5.22 2 1 NC NC NC NC NC - 82 N NC
ARSENIC : . : SRR . 7440-38-2 3.12 48.4 J 12 12 750 C NC NC NC 1200 C NC NC NC
BARIUM™ - - N 7440-39-3 20.3J 234 J 76 76 £9000 N NC 550 N NC 91000 N NC 14000 N NC
BERYLLIUM . - 7440-41-7 0.254 471 J 1 1 1300 C NC 16 N NC 2100 C NC 410 N NC
CADMIUM e . ) : S Bl 7440-43-9 0.132 13 2 ] 2 1800 C NC : NC 2800 C NC . 200 N NC
' 7440-70-2 2240 J 133000 71561 71561 NC NC NC | NC NC NC NC NC
CHROMIUM C ) ’ . o . 7440-47-3 5.38 J 163 J 20 20 270 C NC NC 420 C NC 610 N NC
COBALT - N 7440-48-4 2.31 17.7 7 7 NC NC 470 N NC NC NC 12000 N NC
COPPER . o R - 7440-50-8 12.9 835 94 94 NC NC 90 NC NC NC 8200 N NC
IRON - . i : S 7439-89-6 6660 J 69500 J 26762 26762 NC NC ] NC 00 NC NC NC 100000 N
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TACO - NON-TACO - TACO - NON-TACO - USEPA USEPA Rationale for
Construction Construction Construction Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction Construction COPC | Contaminant
Parameter Worker Soit Worker Soil Worker Soil Worker Soil Soit Criteria® Soil Criteria® Inhalation SSLs'” | SSLs for Inhalation™ | Worker Direct | Worker Inhalation | Fjag™ | Deletion or
Ingestion®® Ingestion"” -~ Inhalation® Inhalation® Contact SSLs'® ssLs® Selection
Pesticides/PCBs (ug/kg)
ENDRIN 6100 N NC NC NC 1800 N 18000 N NC NC 7100 N NC NO BSL
ENDRIN ALDEHYDE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
ENDRIN + ENDRIN ALDEHYDE 6100 N NC NC NC NC NC NC NC NC NC NO BSL
ENDRIN KETONE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 96000 c NC NC NC 520 C 2100 Cc NC NC 18000 C NC NO BSL
GAMMA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 C NO BSL
ALPHA + GAMMA CHLORDANE 100000 C NC 22000 C NC NC NC NC NC NC NC NO BSL
HEPTACHLOR EPOXIDE 270 N NC 13000 C NC 53 Cc 190 c 4700 C 8800 C 1800 Cc 96000 C[ NO BSL
METHOXYCHLOR 100000 N NC NC NC 31000 N 310000 N[ NC NC 120000 N NC NO BSL
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD NC NC NC NC 15000 C 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8,9-OCDF NC NC NC NC 15000 c 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8-HPCDD NC NC NC NC 450 C 1800 Cc NC NC NC NC NO BSL
1,2,3,4,6,7,.8-HPCDF NC NC NC NC 450 C 1800 Cc NC NC NC NC NO BSL
1,2,3,4,7,8,3-HPCDF NC NC NC NC 450 C 1800 C{. NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDD NC NC NC NC 45 C 180 c NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDF - NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC L NC NC NC NO BSL
1,2,3,7,8,9-HXCDD NC NC NC NC 94 C 390 C 2540000 C 4750000 Cc 3200 C 190000 C NO BSL
11,2,3,7,8,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
' 8-PECDD NC NC NC NC 4 18 C NC NC NC NC YES ASL
1,2,3,7,8-PECDF NC NC NC NC 150 C 600 C NC NC . NC NC NO BSL
2,3,4,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
4,7,8-PECD NC NC NC NC 60 C NC NC NC NC YES ASL
2,3,7,8-TCDD NC NC NC NC 4.5 C 18 C 42 C 79 C 150 C 6500 C NO BSL
2,3,7,8-TCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
Q » NC NC NC NC 4 NC NC NC NC NC YES ASL
TOTAL HPCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HPCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL PECDD NC NC NC NC NC NC NC NC ‘NC NC NO BSL
TOTAL PECDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL TCDD NC NC NC NC NC NC NC NC NC NC NO BSL -
TOTAL TCDF NC NC NC NC NC NC NC NC NC NC NO BSL
Herbicides (ug/kg)
2,4-D 200000 N NC NC NC 69000 N 770000 N NC NC 270000 N NC NO BSL
DICAMBA NC NC NC NC 180000 N 1800000 N NC NC 710000 N NC NO BSL
DINOSEB 20000 N NC NC NC 6100 N 62000 N NC NC - 24000 N NC NO BSL
Inorganics (mg/kg)
A NC 41000 N NC 87000 N 00 99000 N 709000 N 1100000 N 31000 N BOO YES ASL
A O 8.2 N NC NC NC 41 N NC NC 12 N NC YES ASL
AR 61, N NC 25000 C NC 0.39 1.6 C 769 C 1440 C YES ASL
BAR 1400 N NC 87000 N NC 1500 N 19000 N 70900 N 110000 N 6200 N 80 YES ASL
BERYLLIUM 4 N NC 44000 C NC 16 N 200 N 1380 Cc 2570 C 62 N 7.1 N NO BSL
AD 20 N NC 59000 C NC 80 N 1840 C 3430 Cl 28 N 6 YES ASL
CALCIUM NC NC NC NC NC NC NC NC NC NO BSL
RO 410 N NC 69 NC NC 276 C 515 C NC NC YES ASL
OBA 1200 N NC NC NC 30 N 1180 C 2210 9 9 YES ASL
OPPER 820 NC NC NC 4100 N NC NC 1200 N NC YES ASL
RO NC | 14000 N NC NC 72000 N NC NC NC YES ASL
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. ) Average TACO- | NON-TACO - - NON-TACO-  |TACO-Industrial]l NONTACO- TACO - NON-TACO -
Minimum Maximum i Overall . - . . . .. |TACO - Residential . . . B Industrial/ Industrial - Industrial
Parameter CAS No. Positive Residential Soit Residential Soil . - Residential Soil - Commercial . . . . R .
Result - Result Average . (8 . (9 Soil Ingestion . @ i . @ | Commercial Soil |Commercial Soil| Commercial Soil
Resuit : Inhalation Inhaiation Ingestion Soil Inhalation 4 (9) . (8 . (10)
- Inhalation Ingestion Ingestion
Inorganics (mg/kg) _ . v -
LEAD" ’ 7439-92-1 16.7 428 101 101 NC . NC NC NC NC 800 NC
MAGNESIUM 7439-95-4 1440 75800 34817 34817 NC NC 325000 NC NC NC NC NC
A A 7439-96-5 173 2420 J 589 589 6900 N NC G0 NC 9100 N NC 4100 N NC
RCUR 7439-97-6 0.0332 8.98 1 1 NC _NC 6 NC 61 N NC
NICKEL 7440-02-0 5.56 56.2°J 22 22 13000 C NC 160 N NC 21000 C NC 4100 N NC
POTASSIUM 7440-09-7 428 1930 839 839 NC NC NC NC NC ] NC NC NC
SILVER 7440-22-4 0.233 1.41 1 0 NC NC ] 39 N NC NC NC 1000 N NC
7440-23-5 230 2080 927 927 NC ) NC NC NC NC NC NC NC
VANADIUM — - | - o N ST /440-62-2 8.94 25.7 17 17 NC NC 55 N NC NC NC 1400 N NC
7440-66-6 46.5 1230 247 247 NC NC 2300 N NC NC NC 61000 N NC
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TACO - NON-TACO - TACO - " NON-TACO - USEPA USEPA Rationale for
Construction Construction Construction Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction Construction COPC |Contaminant
Parameter . . . : . o . e (S . R : .
Worker Soil Worker Soil Worker Soil Worker Soil Soil Criteria Soil Criteria®™ Inhalation SSLs” | SSLs for Inhalation” | Worker Direct Worker Inhalation | Fiagi | Deletion or
ingestion® Ingestion"® Inhalation®® Inhalation® ' Contact SSLs®® SSLs® Selection
Inorganics (mg/kg)
LEAD* 700 NC NC NC 800 NC NC NC NC NO BSL*
MAGNESIUM 730000 NC NC NC NC NC NC NC NC NO BSL
A A 410 NC 870 NC 80 00 7090 N 11000 N 4300 N B “YES ASL
RCUR 3 NC 0.0 NC 0.56 4 g g a 110 N YES ASL
NICKEL 410 N NC 440000 C NC 150 N 2000 N NC NC 620 N 320 N NO BSL
POTASSIUM NC NC NC NC NC NC NC NC NC NC NO BSL
SILVER 100 N NC NC NC 39 N 510 N NC NC 150 N NC NO BSL
NC NC NC NC NC NC NC NC NC NC NO BSL
140 N NC NC NC 39 N 0 NC NC 36 " N YES ASL
6100 N NC NC NC 2300 N 31000 N NC NC 9300 N NC NO BSL
Associated Sampies: Footnotes:

NTC218B01-SO-0102
NTC21SB02-S0O-0001
NTC21SB03-S0O-0001
NTC21SB04-SO-0001
NTC215B05-S0-0001
NTC215B06-S0O-0001
NTC215SB07-SO-0001

NTC21SB08-S0O-0001
NTC21SB09-SO-0001

NTC215B10-S0O-0001
NTC215SB11-S0O-0001
NTC215SB12-SO-0001
NTC215SB13-SO-0001
NTC21SB14-S0O-0001
NTC21SB15-SO-0001
NTC21SB16-S0O-0001
NTC215B17-50-0001
NTC215B18-SO-0001
NTC21SB19-SO-0001
NTC21SB20-SO-0001
NTC218B21-S0O-0001
NTC215B22-SO-0001

1- Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations.

2 - The maximum detected concentration is used for screening purposes
3 - Hlinois EPA Remediation Objectives for Class 1 Groundwater (online 2010).

4 - Background data used -

lllinois EPA background concentration (lllinois EPA, Appendix A, Table G of TACO)
5 - USEPA ORNL Screening Level. The noncarcinogenic values (denoted with a "N" flag) are the ORNL value divided by 10 to correspond to a target hazard quotientof 0.1

values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a “"C" flag) (USEPA Region X, October 2004, Updated December 28, 2004).
6 - Soil Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, NUS using methodology and equations presented in the
Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002.
7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations presented in the Supplemental

Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002 and online at http://rais.oml.gov/epa/ss!1.shtmi since these values are more
recent than those published in the 1996 and 2002 SSL guidance documents.

8 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/industrial/Commercial (Ingestion or Inhalatron)(Onlme 2010)
9 - Soil Remediation Objecnves for Residential/Industrial/Commercial roperties, Non-TACO Chemicals (2010)

10 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented.
11 - Values are for hexavalent chromium.

12 - Acenaphthene is used as a surrogate for acenaphthylene

13 - Pyrene is used as a surrogate for benzo(ghi)perylene and phenamhrene
14 - Nickle criteria based on nickle soluble salts
15 - TACO table footnote indicates that elemental Hg " Inhalation remed|at|on objective only applies at sites where elemental

mercury is a contaminant of concern.”
16 - COPC flag for construction worker inhalation scenario only

17 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
BAP equivalent criteria based on BaP

Chlordane used as a surrogate for alpha + gamma chlordane
Endrin used as a surrogate for endrin + endrin aldehyde

Endosulfan used as a surrogate for endosulfan |
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.
+ The lead maximum soil concentration is only slightly above the residential screening value (428 mg/kg vs. 400 mg/kg), however the mean lead concentration (which USEPA recommends utilizing for

risk evaluations) is way below the residential screening value (101 mg/kg). Therefore, lead is not retained as a COPC and will be discussed qualitatively, as the IEUBK and ALM risk evaluations would
be well below acceptable results with such a low lead mean concentration.

*Inhalation pathway only

*Construction worker scenario only

Definitions:
C = Carcinogen

. Carcinogenic

COPC = Chemical of potential concern

J = Estimated value
N = Non-carcinogen
NC = No criteria

Rationale Codes:

For Selection as a COPC:
ASL = Above COPC screening level

For Elimination as a COPC:
BSL = Below COPC screening level
NUT = Essential nutrient’
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. . Average TACO - NON-TACO - TACO - NON-TACO - | ;Actq | "‘log'T:“.:?/' | ZACO. ’ NION'TAC.O i
parameter CAS No. | Minimum | Maximum |, ..o | Overall | p. jential Soil | Residential Soil | Residential Soil | Residentiat Soil ndustriat- ndustriall | Industrial - ndustrial
Result Result R Average .8 . @ . @) . @ Commercial Soil| Commercial Soil | Commercial Commercial Soil
esult Inhalation Inhalation Ingestion Ingestion Inhalation® Inhalation® Soil | . @ T
ngestion Ingestion
Volatile Organics (ug/kg) ;
2-BUTANONE (METHYL ETHYL KETONE) 78-93-3 9J 28 J 14.2 52 NC NC NC NC NC NC NC NC
ACETONE 67-64-1 25J 87 56.8 15.0 100000000 NC 7000000 N NC 100000000 NC NC NC
BENZENE 71-43-2 0.41J 4.8 1.8 2.3 800 C NC 12000 C NC 1600 C NC 100000 C NC
CARBON DISULFIDE 75-15-0 1.2J 12 4.5 3.7 720000 NC 780000 N NC 720000 NC 20000000 N NC
CHLOROMETHANE 74-87-3 1J 2.2J 1.6 4.8 NC 11000 N NC NC NC 18000 N NC NC
CI5-1,2-DICHLOROETHENE 156-59-2 154 15 J 15 4.9 1200000 NC 78000 N NC 1200000 NC 2000000 N NC
CYCLOHEXANE 110-82-7 0.62 J 9 2.4 24 NC 280000 NC NC NC 280000 NC NC -
ETHYLBENZENE 100-41-4 0.7 J 1.9 J 1.2 2.3 400000 NC 780000 N NC 400000 NC 20000000 N NC
ISOPROPYLBENZENE (CUMENE) 98-82-8 0.97 J 0.97 J 1.0 25 NC NC NC NC NC NC NC _NC
METHYLCYCLOHEXANE 108-87-2 1.2 4 11 3.9 37 NC 120000 NC NC NC 120000 NC NC
TETRACHLOROETHENE 127-18-4 3.3J 18 10.7 3.4 11000 C NC 12000 C NC 20000 C ~ NC 110000 C NC
TOLUENE 108-88-3 1.4 J 5.6 3.0 2.9 650000 NC 1600000 N NC 650000 NC 41000000 N NC
TOTAL XYLENES 1330-20-7 2.2 J 22 J 2.2 2.6 320000 NC 1600000 N NC 320000 NC 41000000 N NC
TRICHLOROFLUOROMETHANE 75-69-4 14J 2.8 J 2.3 2.6 NC NC NC NC NC NC NC NC
Semivolatile Organics (ug/kg) -
1,1-BIPHENYL 92-52-4 96 J 96 J 96.0 192.2 NC NC NC 390000 N NC NC NC 10000000 N
2-METHYLNAPHTHALENE 91-57-6 24 J 2100 348.5 254.1 NC NC NC NC NC NC NC NC
ACENAPHTHENE 83-32-9 12 880 165.8 91.4 NC NC 470000 N NC NC NC 12000000 N NC
ACENAPHTHYLENE 208-96-8 28J 2000 223.0 112.5 NC NC NC 230000 N NC NC NC 6100000 N
ACETOPHENONE 98-86-2 230 J 230 J 230.0 198.8 NC NC NC NC NC NC NC NC
ANTHRACENE 120-12-7 29 J 5000 697.5 349.8 NC NC 2300000 N NC NC NC 61000000 N NC
BAP EQ A D NA 8.4353 39374 2316.8 2316.8 NC NC NC NC- NC NC NC NC
BENZALDEHYDE 100-52-7 220 J 220 J 220.0 185.5 NC 620000 NC 780000 N NC 620000 NC 20000000 N
B O(A)A RA 56-55-3 2.5 J 32000 2140.3 1848.7 NC NC 500 NC NC ~  NC 8000 NC
B C(APYR 50-32-8 12 27000 2701.9 1597.5 NC NC 90 NC NC NC 800 NC
B OB ORA 205-99-2 6.4 41000 3090.4 2388.5 NC NC 900 NC NC NC 8000 NC
BENZO(G,H,)PERYLENE 191-24-2 4.1 11000 973.0 708.2 NC NC NC 1230000 - N NC NC NC "~ 6100000 N
B O ORA 207-08-9 7.2 14000 1135.9 878.2 NC NC 9000 NC NC NC 78000 C NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 54 J 280 J 170.4 196.3 31000000 NC 46000 C NC 31000000 NC 410000 C NC
BUTYL BENZYL PHTHALATE 85-68-7 110 J 110 J 110.0 200.9 930000 NC 1600000 N NC ' 930000 NC 41000000 N NC
CARBAZOLE 86-74-8 430 J 1000 715.0 439.8 NC NC 32000 C NC NC NC 290000 C NC.
R 218-01-9 3.4J 34000 2091.1 1996.1 NC NC 88000 C NC NC NC 780000. C NC
DIB O(A A RA 53-70-3 24 J 3300 440.9 181.6 NC NC 90 NC NC NC 800 NC
DIBENZOFURAN 132-64-9 34 J 670 209.6 208.9 NC NC NC NC NC NC NC NC
FLUORANTHENE 206-44-0 6.8 56000 4247.6 3668.6 NC NC 310000 N NC. NC NC 8200000 N NC
FLUORENE 86-73-7 2.5J 1200 253.9 72.7 NC NC 310000 N NC NC - NC 8200000 N NC
DENO D)PYR 193-39-5 12 16000 1706.9 1009.5 NC NC 900 NC NC NC 8000 NC
AP A 91-20-3 3.8 J 4600 593.8 432.4 17000 N NC 160000 N NC 27000 N NC 4100000 N NC
PHENANTHRENE 85-01-8 1.8 J 11000 1498.3 1430.3 NC NC NC 230000 N NC NC NC 6100000 N
PYRENE 129-00-0 6.9 52000 3730.6 3222.2 NC NC 230000 N NC . NC NC 6100000 N NC
TOTAL PAHS-FULLND NA 61.1 308070 20255.1 20255.1 NC NC NC NC NC NC NC NC
Pesticides/PCBs (ug/kg)
4,4'-DDD 72-54-8 0.37 J 480 120.2 49.4 NC NC 3000 C NC NC NC 24000 C NC
4,4'-DDE 72-55-9 0.69 J 300 57.0 26.1 NC NC 2000 C NC NC NC 17000 C NC
4,4'-DDT 50-29-3 1.2 J 240 J 40.1 18.4 NC NC 2000 C NC 1500000 C NC 17000 C NC
ALDRIN ] : 309-00-2 0.83 J 0.83 J 0.8 0.2 3000 C NC 40 C NC 6600 C NC 300 C NC
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) 319-84-6 0.27 J 28J 0.9 0.4 800 C NC 100 C NC 1500 C NC 900 C NC
ALPHA-CHLORDANE 5103-71-9 0.41J 26 J 8.1 2.7 NC NC NC NC NC NC NC NC
AROCLOR-1242 53469-21-9 47 J 47 J 47.0 12.1 NC NC NC NC NC NC NC NC
AROCLOR 60 11096-82-5 29 J 440 J 156.5 63.7 NC NC NC NC NC NC NC NC
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) 319-85-7 0.57 J 1.1J 0.8 0.3 NC NC NC NC NC NC NC NC
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) 319-86-8 0.25 J 3 1.1 0.4 NC NC NC NC NC NC NC NC
DIELDRIN 60-57-1 0.87 J 5.6 J 2.3 1.1 1000 C NC 40 C NC 2200 C NC 400 C NC
ENDOSULFAN | 959-98-8 0.29 J 3.22 J 1.4 0.4 NC NC NC NC NC NG NC NC
ENDOSULFAN I 33213-65-9 0.19 J 1.26 0.8 0.5 NC NC NC NC NC NC NC NC
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TACO - NON-TACO - . NON-TACO - USEPA . Rationale for
p ‘ Construction Construction TAC(\)N;?‘Z:SSt:)Uirhon Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction U\Shlir::efrnn:;::t?t':n COPC | Contaminant
arameter Worker Soii Worker Soil Inhalation®® Worker Soil Soil Criteria® Soil Criteria Inhalation SSLs' | SSLs for Inhalation”? | Worker Direct ®) ° Flag"” | Deletion or
ingestion® ingestion”® nhalation inhatation® Contact SSLs' | ~ SSts " Selection
Volatile Organics (ug/kg) _
2-BUTANONE (METHYL ETHYL KETONE) NC NC NC NC 2800000 N 20000000 N 24000000 sat 24000000 SAT} 18000000 N 2000000 N NO BSL
ACETONE NC NC 100000000 NC 6100000 N 63000000 N NC NC 28000000 N 110000000 SAT NO BSL
BENZENE 2300000 C NC 2200 C NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 C NO BSL
CARBON DISULFIDE 2000000 N NC 900 N NC 82000 N 370000 N 720000 saf 720000 sat 3100000 N 26000 N NO BSL
CHLOROMETHANE NC NC NC 1100 N 12000 N 50000 N 2100 C 3900 C NC 3500 N NO BSL
CIS-1,2-DICHLOROETHENE 2000000 N . NC 1200000 NC 78000 N 1000000 N NC NC 310000 N NC NO - BSL
CYCLOHEXANE .NC NC NC 11000 N 700000 N 2900000 N{ 851000000000 " N| 1320000000000 N NC 120000 SAT NO BSL
ETHYLBENZENE 2000000 N NC 5800 N NC 5400 C 27000 C 400000 sat 400000 sat 2000000 C 52000 C NO BSL
ISOPBOPYLBENZENE (CUMENE) NC NC NC NC 210000 N 1100000 N 850000 sal] 850000 sat 3100000 N 270000 SAT|  NO BSL
METHYLCYCLOHEXANE NC NC NC 4600 N NC NC : 490000 sat 490000 sat NC NC NO BSL
TETRACHLOROETHENE 2400000 C NC 28000 C NC 550 C 2600 Cc 10000 C 20000 C 40000 C 9100 C NO BSL
TOLUENE 41000000 N NC 4200 N NC 500000 N 4500000 N 650000 saf 650000 sat 2500000 N 820000 SAT NO BSL
TOTAL XYLENES 4100000 N NC 560 N NC 63000 N 270000 N | 70000 N 110000 N 6200000 N 19000 N NO BSL
TRICHLOROFLUOROMETHANE NC NC NC NC 79000 N 340000 N 110000 N 160000 N 9300000 N 24000 N NO BSL
Semivolatile Organics (ug/kg)
1,1-BIPHENYL NC 1000000 NC NC 380000 N 5100000 N NC NC 1500000 N NC NO BSL
2-METHYLNAPHTHALENE NC NC NC NC 31000 N 410000 N NC NC ~_NC NC ‘NO BSL
ACENAPHTHENE 12000000 N NC NC NC 340000 N 3300000 N NC NC 1300000 N NC NO BSL
ACENAPHTHYLENE NC 6100000 NC NC 340000 N 3300000 N NC NC _NC NC NO BSL
ACETOPHENONE NC NC NC NC 780000 N| 10000000 N NC NC 3100000 N NC NO BSL
ANTHRACENE 61000000 N NC NC NC 1700000 N 17000000 N NC NC 6700000 N NC: NO BSL
BAP EQ A D 000 NC NC NC 0 NC NC 00 230000 C YES ASL
BENZALDEHYDE NC 20000000 NC 620000 780000 N 10000000, N NC NC™ 3100000 N NC NO BSL
B O(A)A RA 170000 C NC NC NC 0 00 NC NC 000 2300000 Cc YES ASL
B O(APYR 000 NC NC NC 0 NC NC 00 230000 C YES ASL
B ol(= ORA 170000 C NC- NC NC 0 00 NC NC 000 NC YES ASL
BENZO(G,H,))PERYLENE NC 6100000 NC NC 170000 N 1700000 N NC NC NC NC NO BSL
B O ORA 1700000 c NC NC NC 00 21000 C NC NC 210000 C 2300000 C NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 410000 N NC 31000000 NC 35000 Y 120000 C NC NC 1200000 C 100000000 C NO BSL
BUTYL BENZYL PHTHALATE 41000000 N NC 930000 NC 260000 C 910000 C NC NC 8800000 C NC NO BSL
CARBAZOLE 6200000 Cc NC NC NC NC NC ) NC NC NC NC NO BSL
R 17000000 C NC NC NC 000 210000 C NC NC 2100000 C 23000000 C YES ASL -
DIB O(A H)A RA 17000 C NC NC NC 0 NC NC 00 : 210000 C YES ASL
DIBENZOFURAN NC 82000 NC NC 7800 N 100000 N NC NC 31000 N NC NO BSL
FLUORANTHENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BS|
FLUORENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL )
DENO D)PYR 170000 C NC NC NC D 00 NC NC 21000 C 2300000 C NO BSL
AP A 410000 N NC 80 NC 600 18000 Cc 17000 N 27000 N 450000 N 31000 C NO BSL
PHENANTHRENE NC 6100000 NC . NC 170000 N 1700000 N NC NC NC NC NO BSL
PYRENE 6100000 N NC NC NC 170000 N 1700000 N NC NC 670000 N NC NO BSL
TOTAL PAHS-FULLND NC NC - NC NC- NC NC NC NC NC NC NO BSL
Pesticides/PCBs (ug/kg)
4,4-DDD 520000 C NC NC NC 2000 [¢] 7200 C NC NC 69000 C 3600000 C NO BSL
4,4'-DDE 370000 C NC NC NC 1400 C 5100 C NC NC 49000 c 2600000 C NO BSL
4,4-DDT 10000 ~ N NC 2100000 C NC 1700 C 7000 C 750000 - C 1400000 C 58000 C 2600000 C NO BSL
ALDRIN , 610 N NC 9300 C NC 29 C 100 c 3400 C 6300 C 980 c 51000 C NO BSL
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) 20000 C NC 2100 C NC 77 C 270 C 750 C 1400 C 2600 C 140000 C NO BSL
ALPHA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 Cc 55000 C 2500000 C NO BSL
AROCLOR-1242 NC NC NC ~ NC 220 C 740 c NC NC 7600 C 440000 C NO . BSL
AROCLOR-1260 NC NC NC NC 0 740 C NC NC 7600 C 440000 C YES ASL
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 270 C 960 C 6000 C 11000 C 9300 C 470000 C NO BSL
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 77 C 270 C NC NC NC NC NO BSL
DIELDRIN - 7800 C NC 3100 Cc NC 30 C 110 C 1100 C 2100 C 1000 C 54000 C NO BSL
"NDOSULFAN | "NC NC NC NC 37000 N 370000 N NC NC 140000 N NC NO BSL
.NDOSULFAN Ii NC NC NC NC 37000 N 370000 N NC NC 140000 ‘N NC NO BSL
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Parameter CAS No Minimum | Maximum | o ..o | Overall | poqidential Soil | Residential Soil | Residential Soil | Residential Soil ustrial - ndustrial | “ndustrial- ndustrial -
. Result Result o Average halation® inhalation® Ingestion® Ingestion®® Commercial Soil] Commercial Soil | Commercial Commercial Soil
nhatation 9 g Inhatation® | Inhatation® | Soil Ingestion® |  ingestion™
Pesticides/PCBs (ug/kg) . )
ENDOSULFAN SULFATE 1031-07-8 0.65 J 8.7 J 3.1 1.4 NC ) NC NC NC NC NC NC NC
ENDRIN 72-20-8 0.82 J 3.2J 1.7 0.7 NC : NC 2300 N|- NC . NC NC 61000 N NC
ENDRIN ALDEHYDE 7421-93-4 1.1J 4.9 J 3.0 0.6 NC NC NC : NC NC NC NC NC
ENDRIN + ENDRIN ALDEHYDE : - NA 1.92 J 8.1J 4.7 . 1.4 NC NC 2300 N NC NC NC 61000 N NC
ENDRIN KETONE 53494-70-5 15J 1.5J 1.5 0.5 NC NC NC NC NC NC NC NC
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 58-89-9 0.33 J 2.3J 0.9 0.3 NC NC 500 C NC NC NC 4000 C NC
GAMMA-CHLORDANE 5103-74-2 0.15 J 46 J 7.3 4.1 NC NC NC NC. . NC NC NC NC -
HEPTACHLOR EPOXIDE 1024-57-3 0.26 J 6.9 J 2.4 - 0.9 5000 C NC 70 C NC 9200 C NC 600 C NC
METHOXYCHLOR 72-43-5 0.8J 34.2 J 7.0 3.3 NC NC 39000 N NC NC NC 1000000 N NC
ALPHA + GAMMA CHLORDANE NA 0.56 J 72 J 15.4 6.8 72000 C NC 1800 C NC ' - 140000 C NC 16000 C NC
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 3268-87-9 1950 1950 1950.0 1950.0 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8,9-OCDF 39001-02-0 44.8 44.8 44.8 44.8 NC NC NC NC NC NC NC . NC
1,2,3,4,6,7,8-HPCDD 35822-46-9 167 167 167.0 167.0 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 18.1 18.1 18.1 18.1 NC NC NC NC NC NC NC NC
1,2,3,4,7,8,9-HPCDF 55673-89-7 1.7 J 1.7 J 1:7 1.7 NC NC NC . NC NC NC NC NC
1,2,3,4,7,8-HXCDD 39227-28-6 1.0J 1.0J 1.0 1.0 NC NC NC NC NC NC ) NC NC
1,2,3,4,7,8-HXCDF 70648-26-9 26 J 26 J 2.6 2.6 NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDD 57653-85-7 3.6J 3.6 J 3.6 3.6 NC NC NC’ NC NC NC NC NC
1,2,3,6,7,8-HXCDF 57117-44-9 14 J 14J 1.4 1.4 NC NC NC NC NC NC " NC NC
1,2,3,7,8,9-HXCDD 13408-74-3 24J 24 J 2.4 2.4 NC NC NC NC - NC NC NC NC -
1,2,3,7,8,9-HXCDF 72918-21-9 0.7 J 0.7 J 0.7 0.7 NC NC NC NC NC NC NC NC
1,2,3,7,8-PECDD 40321-76-4 0.6 J 0.6 J 0.6 0.6 NC NC ' NC - NC NC NC NC NC
2,3,4,6,7,8-HXCDF 60851-34-5 21J 2.1 J 2.1 2.1 NC = NC NC NC NC NC NC NC
2,3,4,7,8-PECDF 57117-31-4 2.8 J 2.8 J 2.8 2.8 NC NC NC NC NC NC NC NC
2,3,7,8-TCDD 1746-01-6 0.3J 03J - 03 0.3 NC NC NC NC - NC NC NC NC
Q D NA 5.6 5.6 5.6 5.6 NC NC NC NC NC NC NC NC
TOTAL HPCDD 37871-00-4 335 335 335.0 335.0 NC NC NC NC NC NC NC NC
TOTAL HPCDF 38998-75-3 61.3 "~ 61.3 61.3 61.3 NC NC NC NC NC NC NC ) NC
TOTAL HXCDD 34465-46-8 29.8 29.8 29.8 29.8 NC NC NC NC NC’ NC NC NC
TOTAL HXCDF 55684-94-1 40.4 40.4 40.4 40.4 NC NC NC NC NC NC NC NC
TOTAL PECDD 36088-22-9 4.8 J 4.8 J 4.8 4.8 NC NC NC NC NC NC NC " NC
TOTAL PECDF 30402-15-4 32.5 32.5 32.5 32.5 NC NC NC ) NC NC NC NC NC
TOTAL TCDD 41903-57-5 2.9 2.9 2.9 2.9 NC NC NC NC NC NC NC NC
TOTAL TCDF 55722-27-5 12.6 12.6 12.6 12.6 NC : NC NC NC " NC NC NC NC
Herbicides (ug/kg) - )
2,4-D (Dichlorophenoxy Acetic Acid, 2,4-) 94-75-7 54.6 J 546 J 54.6 31.0 NC NC 78000 N NC NC NC 2000000 N NC
|DICAMBA 1918-00-9 6.13 J 29.2 J 11.5 4.9 NC NC NC NC ) NC NC NC NC
Inorganics {(mg/kg)
ALUMINUM 7429-90-5 3720 24300 9343.2 9343.2 NC 100000 N NC 800 NC 100000 N NC 100000 N
ANTIMONY 7440-36-0 0.6 0.6 06 0.4 NC NC 3.1 N NC NC NC 82. N NC
7440-38-2 4.2 85 J 12.1 12.1 750 C NC NC NC 1200 C NC ) NC NC
BARIUM 7440-39-3 12.4 J 157 J 69.3 69.3 69000 N NC 550 N NC 91000 N NC 14000 N NC
BERYLLIUM 7440-41-7 0.2 4.1 1.0 1.0 1300 C NC 16 N NC 2100 C{ =~ NC 410 N NC.
AD 7440-43-9 0.1 9.6 1.3 1.2 1800 C NC : NC . 2800 C NC 200 N NC
CALCIUM 7440-70-2 4280 J 177000 54851.8 54851.8 NC NC NC NC NC NC NC - NC
RO 7440-47-3 7.9 34.3 J 15.1 15.1 270 C NC NC 420 C NC 610 N NC
OBA 7440-48-4 2.3 23.8 8.9 8.9 NC NC 470 N NC NC NC 12000 N NC
COPPER 7440-50-8 9.9 124 J 47.6 47.6 NC . NC 290 N NC NC NC 8200 N NC
RO 7439-89-6 6560 65800 J 26966.4 26966.4 NC NC NC 00 NC NC NC 100000 N
LEAD 7439-92-1 8.86 228 J 54.5 54.5 NC NC 400 NC NC NC 800 NC
MAGNESIUM 7439-95-4 3150 81500 26891.8 26891.8 NC NC 325000 NC NC NC NC NC
A a 7439-96-5 203 1690 661.5 661.5 6900 N NC 60 NC 9100 N NC 4100 N NC
R R 7439-97-6 0.0 0.5 0.1 0.1 1 N NC 2.3 N NC 1.6 N NC 61 N NC
NICKEL | 7440-02-0 4.4 44 4 J 23.2 23.2 13000 C NC 160 N NC 21000 C NC 4100 N NC




TABLE 5-2

HUMAN HEALTH SUBSURFACE SOIL SCREENING ASSESSMENT

SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 4 OF 6
TACO - NON-TACO - . NON-TACO - USEPA . Rationale for
Construction Construction TACO - Ckonsérlflctlon Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction USEPA Constru?tuon COPC | Contaminant
Parameter Worker Soil Worker Soil Worker Sol Worker Soil Soil Criteria® | Soil Criteria® | Inhalation SSLs™ | SSLs for Inhalation™ | Worker Direct |- YV Orker Inhalation 1o iy | %5 etion or
Ingestion'® Ingestion!'” Inhalation inhalation® Contact SSLs® SSLs Selection
Pesticides/PCBs (ug/kg)
ENDOSULFAN SULFATE NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
ENDRIN 6100 N NC NC NC 1800 N 18000 N NC NC 7100 N NC NO BSL
ENDRIN ALDEHYDE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
ENDRIN + ENDRIN ALDEHYDE 6100 N NC NC- NC NC NC NC NC NC NC NO BSL
ENDRIN KETONE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCY CLOHEXANE) 96000 C NC NC NC 520 cl 2100 C NC NC 18000 C 800000 C NO BSL
GAMMA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 C NO BSL
HEPTACHLOR EPOXIDE 270 N NC 13000 C "~ NC 53 C 190 C 4700 Cc 8800 9 1800 C 96000 C NO BSL
METHOXYCHLOR 100000 N NC NC NC 31000 N 310000 N NC -NC 120000 N NC NO BSL
ALPHA + GAMMA CHLORDANE 100000 Cc “NC NC ~ 22000 C NC NC ~ NC NC NC NC NO BSL
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD NC NC NC NC 15000 C 60000 Cc NC NC NC NC NO BSL
1,2,3,4,6,7,8,9-OCDF NC NC NC NC 15000 C 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8-HPCDD NC NC NC NC 450 C 1800 C NC NC - NC NC NO BSL
1,2,3,4,6,7,8-HPCDF NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2.3,4,7,89-HPCDF NC NC NC NC 450 C 1800 c NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO ‘BSL
1,2,3,7,8,9-HXCDD NC NC NC NC 94 C 390 C 2540000 C 4750000 9 3200 C 190000 C NO BSL
1,2,3,7,8,9-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
\1,2,3,7,8-PECDD NC NC NC NC 4.5 C 18 - C NC NC” NC NC NO BSL
2,3,4.6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
2,3,4,7,8-PECDF NC NC NC NC 15 C 60 C NC NC NC NC NO BSL
2,3,7,8-TCDD NC NC NC NC 4.5 C 18 C 42 C 79 C 150 C 6500 C YES ASL
TEQ FULLND - - NC NC NC NC h_: 18 C NC NC NC NC NO BSL
TOTAL HPCDD NC NC NC " NC NC NC NC NC NC NC NO BSL
TOTAL HPCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDD NC NC NC NC NC NC NC NC NC . NC NO BSL
TOTAL HXCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL PECDD NC NC NC NC NC - NC NC NC NC NC NO BSL -
TOTAL PECDF NC NC NC NC NC NC - NC NC NC NC NO BSL
TOTAL TCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL TCDF NC NC NC NC NC NC. NC NC NC NC NO BSL
Herbicides (ug/kg) 0
2,4-D (Dichlorophenoxy Acetic Acid, 2,4-) 200000 N NC NC NC 69000 N 770000 N NC NC 270000 N NC NO BSL
DICAMBA NC NC NC NC 180000 N 1800000 N NC NC 710000 N NC - NO BSL
Inorganics (mg/kg) )
A NC 41000 N NC 87000 N DO 99000 N 709000 N 1100000 N 31000, NMEEECTEEEEN  cS ASL
ANTIMONY 8.2 N NC NC NC 3.1 N 4 N NC NC 12 N NC NO BSL
AR 6 NC 25000 C NC 0.39 6 769 C 1440 C YES ASL
BARIUM 1400 N NC 87000 N NC 1500 N 19000 N 70900 N 110000 N 6200 N 180 N NO BSL
BERYLLIUM 41 N NC 44000 C NC 16 N 200 N 1380 C 2570 C 62 N 7.1 N NO BSL
Y 20 N NC 59000 C NC 80 N 1840 C 3430 C 28 N 6 YES ASL
CALCIUM NC NC NC NC NC NC NC NC NC NC NO BSL
RO 410 N NC 69 N NC NC NC 276 C 515 C NC NC YES ASL
OBA 1200 N NC NC NC 30 N 1180 C 2210 C S YES ASL
COPPER, 820 N NC NC NC 310 . N 4100 N NC NC 1200 N NC NO BSL
RO NC 4000 NC NC 72000 N NC NC 000 NC NO BSL
LEAD 700 NC NC NC 400 N 800 N NC NC NC NC NO BSL
MAGNESIUM 730000 NC NC NC NC NC NC NC NC NC NO BSL
A A 410 NC B70 NC B0 2300 N 7030 N 11000 N 4300 N 8 YES ASL
RCUR 6.1 N NC 0.0 NC 0.56 N 3.4 N 2.9 sat 2.9 SAT 5 N 110 N YES ASL
ICKEL 410 N NC 440000 - C NC 150 . N 2000 N NC NC 620 N 320 N NO BSL




TABLE 5-2

HUMAN HEALTH SUBSURFACE SOIL SCREENING ASSESSMENT

SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 5 OF 6
iy _ Average TACO - NON-TACO - TACO - NON-TACO - e0- | NoNTACO S
Parameter CAS No. | Minimum | Maximum | ..o | Overall | p.cijential Soil | Residential Soil | Residential Soil | Residential Soil ndustriat - ndustnall - | ‘ndustrial ndustrial
Result Result Resuit Average Inhalation® Inhalation®® " Ingestion® Ingestion® Commercial Soil| Commercial Soil | Commercial | Commercial Soil
nhafation ’ g g Inhalation® Inhalation® | Soil Ingestion®™ |  Ingestion™®
Inorganics (mg/kg) } ]
POTASSIUM 7440-09-7 558 1930 1035.1 1035.1 NC NC NC NC NC NC NC NC
SELENIUM 7782-49-2 1.3 4 1.3 J 1.3 0.5 NC NC 39 N NC NC NC 1000 N NC
SODIUM 7440-23-5 210 3370 1043.2 1043.2 NC - NC NC NC NC NC NC NC
ANAD 7440-62-2 10.5 33.5 19.0 19.0 NC NC 55 N NC NC NC 1400 N NC
ZINC 7440-66-6 38.5 1010 J 184.5 184.5 NC NC 2300 N NC NC NC 61000 N NC




TABLE 5-2

" HUMAN HEALTH SUBSURFACE SOIL SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 6 OF 6
TACO - NON-TACO - . NON-TACO - USEPA . Rationale for
P : Construction Construction TAC%;?;;SS‘LL:::“O“ Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction U\?vi’::effnn:atlr:;:sn COPC | Contaminant
arameter Worker Soil Worker Soil i halation® Worker Soil Soil Criteria®® Soil Criteria® | Inhalation SSLs™ | SSLs for Inhalation™ | Worker Direct SsL® Flag"” | Deletion or
Ingestion(a) lngestion(“’) Inhalation® Contact SSLs™® s Selection
Inorganics (mg/kg)
POTASSIUM NC NC NC NC NC NC NC NC NC NC NO BSL
SELENIUM 100 N NC NC NC 39 N 510 N NC NC 150 N 7100 N NO BSL
SODIUM NC NC NC NC NC . NC NC NC NC NC NO BSL
ANAD 140 N NC NC NC NC NC ) 36 N YES ASL
ZINC 6100 N NC NC NC 2300 N 31000 N NC NC | 9300 N NC NO BSL
Associated Samples: Footnotes:

NTC21SB02-S0-0204
NTC21SB02-SO-0406
NTC215B03-S0-0204
NTC215B04-SO-0406
NTC21SB05-S0-0204
NTC215B06-S0-0204

NTC21SB07-S0-0204

NTC21SB08-S0O-0204
NTC21SB09-S0O-0204
NTC21SB10-SO-0406
NTC218B11-S0-0204
NTC21SB12-S0O-0204
NTC21SB13-S0-0204
NTC215B14-S0O-0204
NTC215B15-50-0204
NTC21SB16-S0-0204
NTC21SB17-S0O-0507
NTC21SB18-S0O-0507

Definitions:
C = Carcinogen

COPC = Chemical of potential concern

J = Estimated value
N = Non-carcinogen
NC = No criteria
Rationale Codes:

For Selection as a COPC:

ASL = Above COPC screening level

For Efimination as a COPC:

BSL = Below COPC screening level

NUT = Essential nutrient

1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations.
2 - The maximum detected concentration is used for screening purposes '
3 - lllinois EPA Remediation Objectives for Class 1 Groundwater (online 2010).
4 - Background data used - lllinois EPA background concentration {lllinois EPA, Appendix A, Table G of TACO)
5 - USEPA ORNL Screening Level. The noncarcinogenic vaiues (denoted with a "N* flag) are the ORNL value divided by 10 to correspond to a target hazard quotient
of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA Region IX, October 2004, Updated December 28, 2004).

6 - Soit Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, NUS using methodology and
equations presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002.

7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations
presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002 and online at
http://rais.orni.gov/epa/ssi1.shtml since these values are more recent than those published in the 1996 and 2002 SSL guidance documents.

8 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/industrial/Commercial (Ingestion or Inhalation)(Online, 2010)

9 - Soil Remediation Objectives for Residential/Industrial/Commercial roperties, Non-TACO Chemicals (2010)

10 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented.

11 - Values are for hexavalent chromium.

12 - Acenaphthene is used as a surrogate for acenaphthylene

13 - Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene

14 - Nickle criteria based on nickle soluble salts

£

15 - TACO tabie footnote indicates that elemental Hg " Inhalation remediation objective only applies at sites where elemental mercury is a contaminant of concern.”
16 - COPC flag for construction worker inhalation scenario only R
17 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

BAP equivalent criteria based on BaP

Chlordane used as a surrogate for alpha + gamma chlordane

Endrin used as a surrogate for endrin + endrin aldehyde

Endosulfan used as a surrogate for endosulfan | -

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

* Inhalation pathway only

* Construction worker scenario only




TABLE 5-3

HUMAN HEALTH GROUNDWATER SCREENING ASSESSMENT

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Non-TACO Rationale for
Minimum | Maximum Avefagge Overall TACO Class 1 Class 1 USEPA ORNL USEPA MCL Vapor Intrusion COPC Contaminant
Parameter CAS No. 1 1.2 Positive Groundwater Tapwater .6 . .7 8 .
Result Result” Average . .3 Groundwater .5 Criteria Screening Criteria Fiag Delection or
. Result . Criteria .4 Criteria . g
i Criteria Selection™
Volatile Organics (ug/L) '
ACETONE 67-64-1 1.8J 46 J 3.12 2.67 6300 NC 2200 N NC 220000 NO BSL
BENZENE ST e 71-43-2 0.96 J 0.96 J 0.96 0.205833 5 NC m 5 5 YES ASL
ClS-1,2-DICHLOROETHENE 156-59-2 0.79 J 0.79 J 0.79 0.185833 70 NC 37 N 70 210 NO BSL
METHYL TERT-BUTYL ETHER 1634-04-4 1.6 1.6 1.6 0.308333 70 NC 12 C NC 120000 NO BSL
TETRACHLOROETHENE 127-18-4 0.85 J 0.85J 0.85 0.204166 5 NC C 5 5 YES ASL
|TRICHLOROFLUOROMETHANE 75-69-4 2.5 2.5 2.5 0.4875 NC NC 130 N NC 180 NO BSL
Semivolatile Organics (ug/L) :
ACENAPHTHENE 83-32-9 0.02 J 0.02 J 0.02 0.019166 420 NC 220 N NC NC NO BSL
ANTHRACENE 120-12-7 0.03 J . 0.04 J 0.035 0.018333 2100 - NC 1100 N NC NC NO BSL
BAP EQ A » NA 0.02311 0.06146 0.045783 0.045783 NC NC 0.0028 C NC "NC YES ASL
= O(A)A RA 56-55-3 0.04 J 0.05 J 0.045 0.023333 0.13 NC 0.029 C NC NC YES ASL
B O(A)PYR 50-32-8 0.03 J 0.03 J 0.03 0.016666 0.2 NC 0.0029 C 0.2 NC YES ASL
B O(B DRA 205-99-2 0.03 J 0.03 J 0.03 0.0175 0.18 NC 0.029 & NC NC YES ASL
BENZO(K)FLUORANTHENE 207-08-9 0.03 J 0.03 J 0.03 0.0175 0.17 NC 0.29 C NC NC NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 1.8 J 1.8 J 1.8 0.8 6 NC 4.8 C 6 NC NO BSL
CHRYSENE : 218-01-9 - 0.04 J 0.05 J 0.045 0.024166 1.5 NC 2.9 C NC NC NO BSL
FLUORANTHENE 206-44-0 0.03 J 0.06 0.043333 0.0375 280 NC 150 N NC NC NO BSL
FLUORENE ’ 86-73-7 0.02J 0.03 J 0.025 0.015833 280 NC 150 N NC NC NO BSL
P . OROP 0 87-86-5 7.8 J 7.8 J 7.8 1.696666 NC 0.56 C NC YES ASL
PYRENE 129-00-0 0.03 J 0.05 J 0.043333 0.0375 210 NC 110 N NC NC NO BSL
TOTAL PAHS-FULLND NA" 0.18 0.89 0.491666 0.491666 NC NC NC NC NC NO BSL
Pesticides/PCBs (ug/L) )
ALPHA-CHLORDANE 5103-71-9 0.00385 J| 0.00385 J 0.00385 0.001985 NC NC NC NC NC NO BSL
-DELTA-BHC (DELTA-HCH) ST 319-86-8 0.00801 J 0.02 0.014005 0.005742 NC NC C NC NC YES ASL
GAMMA-CHLORDANE 5103-74-2 0.00311 J§ 0.00311 J 0.00311 0.001862 NC NC NC NC NC NO BSL
TOTAL CHLORDANE (ALPHA + GAMMA)9 NA 0.00696 0.00696 0.00348 0.0019235 2 NC 0.19 C 2 NC NO BSL
Dioxins (pg/L)
NA [ 1234382 | 12.3438 | 12.34382 | 12.34382 | NC Sl o052 K 30 NC YES ASL
Herbicides (ug/L) ' _
2,4,5-TP (SILVEX) 93-72-1 0.03 J 0.03 J 0.03 0.013333 50 NC 29 N 50 NC NO BSL
2,4-DB 94-82-6 0.62 J 0.62 J 0.62 0.203333 NC NC 29 N NC NC NO BSL
DALAPON 75-99-0 0.75 J - 0.75 4 0.75 0.379166 200 NC 110 N 200 NC NO BSL
DICHLOROPROP 120-36-5 0.34 J 0.78 J 0.54 0.33 NC NC NC NC NC NO BSL
Inorganics (ug/L) .
ALUMINUM 7429-90-5 122 -668 J 298 250.416666 NC 3500 . 3700 N NC NC NO BSL
ARSENIC 7440-38-2 0.88 J 7.26 J 2.802 2.3975 50 NC 0.04 C 10 NC YES ASL
7440-39-3 32.3 422 127.15 127.15 2000 NC 730 N 2000 NC NO BSL
CADMIUM 7440-43-9 0.69 3.45 1.341666 1.341666 5 NC B N 5 NC YES ASL
CALCIUM 7440-70-2 96600 671000 318100 318100 NC NC NC NC NC NO BSL
CHROMIUM 7440-47-3 413 4.13 413 1.084166 100 NC NC 100 NC NO BSL
OBA 7440-48-4 3.55 15.3 7.833333 4.229166 1000 NC N NC NC YES ASL
COPPER 7440-50-8 4.25 J 425 J 4.25 1.229166 650 NC 150 N 1300 NC NO BSL
RO 7439-89-6 22.3 34000 6265.933333| 6265.93333 000 D00 6500 N NC NC YES ASL




TABLE 5-3

HUMAN HEALTH GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

NTC21MW(0101
NTC21MW0201
NTC21MW 0301
NTC21MWO0401
NTC21MW 0501
NTC21MW 0601

Definitions:

C = Carcinogen

COPC = Chemical of potential concern
J = Estimated value

N = Non-carcinogen

NA = Not applicable/not available.

Rationale Codes:
For Selection as a COPC:
ASL = Above COPC screening level

For Elimination as a COPC:
BSL = Below COPC screening level
NUT = Essential nutrient

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.
2 The maximum detected concentration is used for screening purposes.

- lllinois EPA Remediation Objectives for Class 1 Groundwater (online 2010).
4 - Groundwater Remediation Objectives for Chemicals Not Listed in TACO (lllinois EPA, May 1, 2007).
5 - USEPA ORNL Tap Water Screening Level. The non-carcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to-correspond to a target hazard quotient
Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA, 2008).
6 - Federal Maximum Contaminant Level (USEPA, 2006).
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (USEPA, 2002).

Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or hazard index =1 and an attenuation factor of 0.001.

of 0.1.

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the screening level.

USEPA ORNL tapwater criteria for acenaphthene is used as a surrogate for acenaphthylene.
Hlinois EPA TACOQ criteria for chlordane are compared to the sum of alpha- and gamma-chlordane.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screenlng criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

PAGE 2 OF 2
Non-TACO Rationale for
Minimum | Maximum Avefa.ge Overall TACO Class 1 Class 1 USEPA ORNL USEPA MCL Vapor Intrusion .| COPC Contaminant
Parameter CAS No. Sy 12 Positive Groundwater Tapwater 6 ) g 8 .
, Result Result” Result Average Criteria® Groundwater .5 Criteria Screening Criteria Flag Delection or
riteria .4 Criteria . 8
Criteria Selection
Inorganics (ug/L)
LEAD 7439-92-1 0.83 0.83 0.83 1.608333 7.5 NC NC 15 NC NO BSL
MAGNESIUM 7439-95-4 608 125000 57851.33333| 57851.3333 NC NC NC NC NC NO BSL
M2 . 7439-96-5 0.89 5400 1803.365 1803.365 0 NC B8 NI NC NC YES ASL
NICKEL 7440-02-0 0.75 11.3 3.26 2.779166 100 NC 73 N NC NC NO BSL
POTASSIUM 7440-09-7 2980 40200 J | 13736.66667 | 13736.6667 NC NC NC NC NC NO BSL
SELENIUM 7782-49-2 1.63 1.63 1.63 2.084166 50 NC 18 N 50 NC NO BSL
SILVER 7440-22-4 0.47 J 1.3 0.885 0.378333 50 NC 18 N NC NC NO BSL
SODIUM 7440-23-5 55700 1040000 593950 593950 NC NC NC NC NC NO BSL
VANADIUM 7440-62-2 4.36 4.36 4.36 1.2475 49 NC 18 N NC NC NO BSL
ZINC 7440-66-6 1.5 2.83 2.165 4.988333 5000 NC 1100 N NC NC NO BSL
Associated Samples: Footnotes:




TABLE 5-4

CHEMICALS RETAINED AS COPCs

SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Surface Soil Subsurface Soil Groundwater

Chemical Direct Contact | Soil to Air | Direct Contact | Soil to Air | Direct Contact | Vapor Intrusion
Volatile Organic Compounds .
BENZENE X
TETRACHLOROETHENE X
Semivolatile Organic Compounds
BAP EQUIVALENT-FULLND X X X
BENZO(A)ANTHRACENE X X X
BENZO(A)PYRENE X X X
BENZO(B)FLUORANTHENE X X X
BENZO(K)FLUORANTHENE X X
CHRYSENE X X
DIBENZO(A H)ANTHRACENE X X
INDENO(1,2,3-CD)PYRENE X X
PENTACHLOROPHENOL X
NAPTHALENE X* X X*
Pesticides/PCBs (ug/L)
AROCLOR-1260 X X
DELTA-BHC (DELTA-HCH) X
Dioxins
1,2,3,7,8-PECDD X
2,3,4,7,8-PECDF X
TEQ FULLND X X X
Inorganics
ALUMINUM X X* X X*
ANTIMONY X
ARSENIC X X* X X* X
BARIUM X*
CADMIUM X X* X X* X
CHROMIUM X X* X
COBALT X X* X .S X
COPPER X
IRON X X X
MANGANESE X X* X X* X
MERCURY X X X*
VANADIUM X X

Notes:
X - Indicates chemical was retained as a COPC.
*Construction worker scenario only




TABLE 5-5

HUMAN HEALTH RISK ASSESSMENT
EXPOSURE ROUTES FOR POSSIBLE QUANTITATIVE EVALUATION
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Receptors Exposure Routes

Construction Workers . Surface Soil - Dermal Contact

(future land use) . Surface Soil - Incidental Ingestion
. Subsurface Soil - Dermal Contact
. Subsurface Soil - Incidental Ingestion
. Inhalation of Air/Dust _
. Groundwater - Dermal Contact (during excavation)
. Groundwater Inhalation of Volatiles in a Trench

(during excavation)

Adolescent Trespasser {(current land { e Surface Soil - Dermal Contact

use) . Surface Scil - Incidental Ingestion
o Inhalation of Air/Dust

Maintenance/Occupational Workers ° Surface Soil - Dermal Contact

(future and current land use) . Surface Soil - Incidental Ingestion
. Inhalation of Air/Dust

On-Base Military Residents Surface Scil - Dermal Contact

(Adult/Children) (future land use) . Surface Soil - Incidental Ingestion

. Subsurface Soil - Dermal Contact"”

° Subsurface Soil - Incidental Ingestion(”

. Inhalation of Air/Dust

. Groundwater - Dermal Contact

. Groundwater - Ingestion

. Groundwater - Inhalation of Volatiles
Onsite Civilian Residents . Surface Soil - Dermal Contact
(Adult/Children) (future land use) . Surface Soil - Incidental Ingestion

. Subsurface Soil - Dermal Contact'”

. Subsurface Soil - Incidental Ingestion!”

. Inhalation of Air/Dust

. Groundwater - Dermal Contact

. Groundwater - Ingestion

o Groundwater - Inhalation of Volatiles

(1) Exposure to subsurface soil for maintenance/occupational workers and future residents will be
evaluated to account for the possibility that subsurface soil may be brought to the surface in a future
excavation project :



TABLE 5-6

EXPOSURE POINT CONCENTRATION SUMMARY - SUBSURFACE SOIL

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Exposure Point: Construction excavation or post-construction excavation

SITE 21 - BUILDINGS 1517/1506 AREA

" COPC for inhalation pathway only.

# COPC for construction worker scenario only.
' No mean calculation for 1 sample dataset. CTE uses detected concentration of TCDD TEQ.

RME
Chemical of # Detects/ Maximum Maximum CTE
Potential Units # Samples Detected Qualifier Mean
Concern Concentration Concentration
PAHs/Semivolatile Organic Compounds
BAP EQUIVALENT mg/kg 22/22 39.4 2.32
NAPHTHALENE mg/kg 16/22 4.6 0.433
Pesticides/PCBs
AROCLOR-1260 mg/kg | 8/22 | 0.44 | J | 0.0704
Dioxins/Furans :
TCDD TEQ full NDs mg/kg | 1/1 | s560F-06 | | 5.62E-06
Inorganics
ALUMINUM mg/kg 22/22 24,300 9,340
ARSENIC mg/kg 22/22 85 J 12.06 |
- {CADMIUM mg/kg 20/22 9.62 1.24
CHROMIUM mg/kg 22/22 34.3 J 15.1
COBALT mg/kg 20/22 23.8 8.90
IRON mg/kg 22/22 65,800 J 26,970
MANGANESE mg/kg 22/22 1,690 662
MERCURY " mglkg | 21/22 0.484 0.0999
VANADIUM mg/kg 22/22 33.5 19.0
Footnotes:




TABLE 5-7

EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

1Scenario Timeframe: Current/Future

Medium: Soil
Exposure Medium: Surface Sail
Exposure Point: Entire Site

Chemical of Units | # Detects/ | Arithmetic | Maximum | EPC Dataset 95% UCL of the Mean RME' CTE®
Potential Concern # Samples Mean Detection Units | Distribution Statistic EPC EPC
: 95% UCL Mean
PAHs/Semivolatile Organic Compounds
AROCLOR 1260 mg/kg 12/22 0.154° 0.720 mg/kg |nonparametricd5% KM(Percentile Bootstrap) UCH 0.223 0.154
BAP EQUIVALENT mg/kg 22/22 3.566 50.6 mg/kg lognormal 95% Chebyshev UCL 13.47 3.566
NAPHTHALENE* mg/kg 22/22 0.24 0.52 mg/kg -- C - 0.52 0.24
Dioxins/Furans
2,3,7,8-TCDD® mg/kg 2/2 - 8.16E-07 ma/kg - - 8.16E-07 8.16E-07
TCDD TEQs full NDs® mg/kg 2/2 - 3.35E-05 mg/kg - - 3.35E-05 3.35E-05
Inorganics
ALUMINUM mg/kg 22/22 7,623 29,500 mg/kg [ LN, gamma 95% Approx Gamma UCL 9,888 7,623
ANTIMONY mg/kg 6/22 1.06° 5.22 mg/kg - [nonparametricp5% KM(Percentile Bootstrap) UCH 2.03 1.06
ARSENIC mg/kg 22/22 12.46 48.4 mg/kg [nonparametric 95% Chebyshev UCL 23.83 12.46
BARIUM mg/kg 22/22 76.4 234 mg/kg LN, gamma 95% Approx Gamma UCL 94.7 76.4
CADMIUM mg/kg 21/22 2.30 13 mg/kg [nonparametriq  97.5% KM(Chebyshev) UCL 6.44 2.3
CHROMIUM mg/kg 22/22 20.26 163 mg/kg [nonparametric 95% Chebyshev UCL 50.47 20.3
COBALT mg/kg 22/22 6.59 17.7 mg/kg | LN, gamma 95% Approx Gamma UCL 8.07 6.6
COPPER mg/kg 22/22 93.6 835 mg/kg [nonparametrig 95% Chebyshev UCL 258.2 93.6
1IRON mg/kg 22/22 26,762 69,500 mg/kg lognormal 95% H-UCL 33,612 26,762
MANGANESE mg/kg 22/22 588.6 2,420 mg/kg | LN, gamma 95% Approx Gamma UCL 769.2 588.6
MERCURY mg/kg 22/22 0.57 8.98 mg/kg [nonparametric 95% Chebyshev UCL 2.33 0.57
VANADIUM mg/kg 22/22 16.68 25.7 mg/kg normal 95% Student's-t UCL 18.55 16.7
Footnhotes:
1. 95UCL for RME scenario except for construction workers and residential scenario; EPCs for soil for these receptors are the maximum detections of COPCs.
2. Mean is the EPC for each soil COPC in the CTE scenarios.
3. Kaplan-Meier statistical mean (with NDs included)
4. Naphthalene is a COPC only for subsurface soil and the inhalation pathway. Included in the CW inhalation exposure r|sk for surface soil {(max. for RME mean for CTE)
5. Only two samples, so meaningful summary statistics could not be calculated for this dataset.




TABLE 5-8

EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Groundwater _
Exposure Medium: Groundwater

Exposure Point: Construction Excavation; Hypothetical Residential Potable Water

Chemical of # Detects/ Maximum | Maximum
Potential Units # Samples Detected Qualifier
Concern Concentration
Volatile Organics (ug/L)
BENZENE ug/L 1/6 0.960 J
TETRACHLOROETHENE ug/L 1/6 0.850 J
PAHs/Semivolatile Organic Compounds
BAP EQUIVALENT ug/L 2/6 0.038
PENTACHLOROPHENOL ug/L 1/6 7.8 J
Pesticides/PCBs (ug/L)
DELTA-BHC (DELTA-HCH) | ug/L [ 2/6 0.02 - |
Dioxins/Furans
TCDD TEQs full NDs | ugl | 1A 1.23E-05 |
Inorganics
ARSENIC ug/L 5/6 7.26 J
CADMIUM ug/L 8/6 3.45
COBALT ug/L 3/6 15.3
IRON ug/L 6/6 34000
MANGANESE ug/L 6/6 5400
Footnotes:

ug/L = microgram per liter.

J = Estimated value.

PAH = Polynuclear aromatic hydrocarbon.
PCB = Polychlorinated biphenyl.




TABLE 5-9

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES:!
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 0OF 2

Exposure Parameter

Occupational/
Maintenance Worker

Adolescent Trespasser

Construction Worker

On-Site Adult Resident

On-Site Child Resident

All Exposures

Csoil (mg/kg)

Maximum or 95% UcL!"

Maximum or 95% UCL'"

Maximum or 95% UCL™

Maximum or 95% ucL!

Maximum or 95% UcL!"

Cgw (HT/L) NA NA Maximum Maximum Maximum
EF (days/year) 250% 26" 30@ 350 350"
ED (years) 250 10® ) 5405) 6
BW (kg) 701 420 70® 20%) 15®
AT, (days) 9,125 3650 42® 8,760 2,190
AT, (days) 25,550 25,550 25,550 25,550 25,5501
Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 100® 100® 330¢'% 100® 200
Fl (unitless) 18 16 1(8) 18 105)
SA (cm*/day) 3,280""" 3,280!"" 3,280"" 5,700""" 2,8001""
AF (mg/cm?) 0.2t 0.2"" 0.3!"" 0.07" 0.2

ABS (unitless)

chemical-specific'"

chemical-specifict'"

ohemical-speciﬁc“”

chemical-specific''”

chemical-specific!""

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06
inhalation Fugitive Dust/Volatile Emissions from Soil )

Co (ma/m®) calculated"'? calculated!™” calculated”” calculated'? calculated!™®
ET (hours/day) 8(10) 2(10) 8(12) 24(10) 24(7)
PEF (m%ka) 1.36E+9'% 1.36E+9"? 1.27 x 1081 1.36E+91"% 1.36E+9!"%

VF (m*kg)

chemical-specific!'?

chemical-specific!'”

chemical-specific!'”

chemical-specific'”

chemical-specific“o)




TAw.E 5-9

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Exposure Parameter Maigfecnuapna;ocvﬂiker Adolescent Trespasser | Construction Worker | On-Site Adult Resident | On-Site Child Resident
Ingestion/Dermal Contact with Groundwater
IRgy (L/day) - NA NA NA 26 1.5
ET (hours/day) and teven ) @ @
(hours/event) NA NA 4 0.33 0.33
EV (events/day) NA - NA 1) {14 14
A (cm%/day) NA NA 3,300""" 18,0001 6,600"""
K, (em/hour) NA NA chemical-specific!'" chemiéal-spécific“” chemical-specific!"”
t* (hours), t (hour), and B ) " . . . .
(ur(1itless)) ( ) NA NA chemical-specific!" chemical-specifict'" chemical-specific!"

1 - USEPA, 2002.

2 - llinois EPA, 2004.

3 - USEPA, 1991

4- Professional judgment.
5- USEPA, 1993

A Skin surface area avaitable for contact
ABS Absorption factor
AF Soil-to-skin adherence factor
AT, Averaging time for carcinogenic effects
AT, Averaging time for non-carcinogenic effects
B Bunge Model partitioning coefficient

BW Body weight
CF Conversion factor
IR Ingestion rate

Csoil Exposure concentration for soil

Cgw Exposure concentration for groundwater
C.ir Exposure concentration for air

ED Exposure duration

8 - llinois EPA, 2003.
9 - USEPA, 1989

10 - USEPA, 2002

11 - USEPA, 2004

12 - Assume an 8-hour work shift.

6 - Adolescents (7-16 years).

7 - USEPA, 1997

EF Exposure frequency

ET Exposure time

EV Event frequency

Fl Fraction ingested from contaminated source
InhR Inhalation rate '

IR Ingestion rate (soil or groundwater)

K, Permeability coefficient from water through skin

SA Skin surface area available for contact

PEF Particulate emission factor
t Lag time _
t* Time it takes to reach steady-state conditions

tevet Duration of event

Note: The exposure factors for future civilian and military
residents are the same, except for exposure duration (ED) for
adult military residents. Exposure duration for adult military
residents was assumed to be the typical enlistment times of 6
years for the RME and CTE.




TABLE 5-10

SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 2

Exposure Parameter

"Occupational/
Maintenance Worker

Adolescent Trespasser

Construction Worker

On-Site Adult Resident

On-Site Child Resident

All Exposures

Cgoil (Mg/kg) Mean Mean Mean Mean
Cgw (Hg/L) NA NA Maximum Maximum Maximum
EF (days/year) 2199 30®@ 2349 234
ED (yea,—s) 9(3) 1(4) 7(3) 2(3)
BW (kg) 70 B 70 70 158
AT, (days) 3,285 42" 2,555 730®
AT, (days) 25,550®) 25,550®) 25,550® 25,550®
Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 50! 1659 501 1009
FI (unitless) 1@ 1 16 10
SA (cm%day) 3,3001% 3,3000% 5,700"% 2,8001"%
AF (mg/cm?) 0.021 0.10@ 0.011" 0.04(1®

ABS (unitless)

chemical-specific'?

chemical-specifict*®

chemical-specific!”

chemical-specific!'®

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Soil

Cax (ma/m®) caleulated™" calculateg" calculated!!” calculated"

ET (hours/day) 49 49 2411 240

PEF (m%ka) 1.36E+9""" 1.27 x 10%"" 1.36E+9'"™" 1.36E+9""

VF (m%/kg) chemical-specific!""! chemical-specific!'" chemical-specific!"” chemical-speaific'"!




TABLE 5-10

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Exposure Parameter Mai:fecnuar:mac:éo\;:liyrker Adolescent Trespasser | Construction Worker | On-Site Adult Resident | On-Site Child Resident
Ingestion/Dermal Contact with Groundwater
IRgy (L/day) NA NA NA 1.4% 0.66'
ET (hours/day) and teyent NA NA 5® 0.25% 0,25
(hours/event) ' )
EV (events/day) NA NA 1@ 14 14
A (cm?/day) NA NA 3,3001"9 18,000!"? 6,600
Ky (cm/hour) NA NA . chemical-specific!"” chemical-specific!'” chemical-specific!'®
* B
Eug?t?:sr:;' 7 (hour), and NA NA chemical-specific’'” chemical-specific!'® chemical-specific'?

1-USEPA, 2002

2 - lllinois EPA, 2004.

3 - USEPA, 1993

4 - Protessional judgment.

5 - Adolescents (7-16 years).

6 - USEPA, 1997

Notes:

A Skin surface area available for contact

ABS Absorption factor

AF Soil-to-skin adherence factor
AT, Averaging time for carcinogenic effects

AT, Averaging time for non-carcinogenic effects
B Bunge Model partitioning coefficient

BW Body weight
CF Conversion factor
iR Ingestion rate

Csoit Exposuire concentration for soil

Cqw Exposure concentration for groundwater
Cair Exposure concentration for air

ED Exposure duration

7 - Hlinois EPA, 2003.

8 - USEPA, 1989

9 - CTE is assumed to be 1/2 the RME value.

10 - USEPA, 2004
11 - USEPA, 2002

EF
ET
EV

Exposure frequency
Exposure time
Event frequency

FI Fraction ingested from contaminated source

inhR

Inhalation rate

IR Ingestion rate (soil or groundwater)
K, Permeability coefficient from water through skin
SA Skin surface area available for contact

PEF Particulate emission factor

t

Lagtime

t* Time it takes to reach steady-state conditions
tevent Duration of event

Note: The exposure factors for future civilian and military
residents are the same, except for exposure duration (ED) for
adult military residents. Exposure duration for adult military
residents. was assumed to be the typical enlistment times of 6
years for the RME and CTE.




TABLE 5-11

NON-CANCER TOXICITY DATA - ORAL/DERMAL
SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Chemical Chronic/ Oral RfD Oral Absorption | Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal'” Value Units Organ(s) Factors Source Date
Semivolatile Organic Compounds
BENZO(A)ANTHRACENE NA NA NA NA NA NA NA NA NA NA
BENZO(AJPYRENE NA NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
DIBENZO(A,HJANTHRACENE NA NA NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA NA NA NA
NAPHTHALENE Chronic 0.02 mg/kg/day >50% 2.0E-02 mg/kg/day body weight 3000/1 IRIS Sep-98
TCDD TEQ (use 2,3,7,8-TCDD) Chronic 1.00E-09 | mg/kg/day >50% 1.00E-09 mg/kg/day developmental NA ATSDR 12/1998
PENTACHLOROPHENOL Chronic 5.00E-03 | mg/kg/day >50% 5.00E-03 mg/kg/day Liver (hepatox.) 300/1 RIS 9/2010
Pesticides/PCBs :
AROCLOR 1260 @ Chronic 2.00E-05 | mg/kg/day >50% 2.00E-05 mg/kg/day eye, immunolog. 300/1 IRIS 11/1996
DELTA-HEXACHLOROCYCLOHEXANE @ Chronic 8.00E-03 | mg/kg/day >50% 8.00E-03 mg/kg/day Liver (hepatox.) 100 ATSDR 9/2005
Volatile Organic Compound .
BENZENE Chronic 4.00E-03 [ mg/kg/day >50% 4.00E-03 mg/kg/day Hematological 30011 IRIS 4/2003
TETRACHLOROETHYLENE Chronic 1.00E-02 | mg/kg/day >50% 1.00E-02 mg/kg/day Liver (hepatox.) 1000 RIS 3/1/1988
Inorganics
ALUMINUM Chronic 1.0E+00 | mg/kg/day not available 1.0E+00 mag/kg/day CNS 100 NCEA | 10/23/2006
ANTIMONY Chronic 4.0E-04 | mg/kg/day 0.15 6.0E-05 mg/kg/day longevity 1000 RIS 2/1991
ARSENIC Chronic 3.0E-04 mg/kg/day >50% 3.0E-04 mg/kg/day Skin, CVS 3/1 RIS 4/2009 .
BARIUM Chronic 2.0E-01 mg/kg/day. 0.07 1.4E-02 mg/kg/day | Kidney (nephrtox.) 300 IRIS 7/2005
CADMIUM Chronic 1.0E-03 | mg/kg/day 0.025 2.5E-05 mg/kg/day | Kidney (proteinuria) 101 IRIS 2/1994
GHROMIUM VI Chronic | 3.0E-08 | mg/kg/day 0.025 75605 | mohkgiday | OB GS. 300/3 RIS | 2/2/2009
COBALT Chronic 3.0E-04 | mg/kg/day not available 3.0E-04 mg/kg/day Blood NA ORNL 9/12/2008
COPPER Chronic 4.0E-02 not available 4.0E-02 mg/kg/day Gl NA HEAST 7/1997
IRON Chronic 7.0E-01 mg/kg/day not available 7.0E-01 mg/kg/day GS 1.5 NCEA 9/11/2006
MANGANESE Chronic 4.7E-02 | mg/kg/day 0.04 1.9E-03 mg/kg/day CNS 1/3 RIS 4/2009
MERCURY" Chronic 3.0E-04 | mg/kg/day 0.07 2.1E-05 mg/kg/day Autoimmune 1000/1 IRIS 2/2/2009
VANADIUM Chronic 9.0E-03 | mg/kg/day 0.026 2.3E-04 mg/kg/day Kidney 100 IRIS 12/1/1996
ALUMINUM Subchronic 2.0E+00 | mg/kg/day not available 2.0E+00 mg/kg/day CNS 30 ATSDR 7/1999
ARSENIC Subchronic 5.0E-03 | mg/kg/day >50% 5.0E-03 mg/kg/day skin 10 PPRTV 8/2002
Chromium VI Subchronic 2.0E-02 | mg/kg/day 0.025 5.0E-04 mg/kg/day NOAEL 100 HEAST 7/1997
MERCURY" Subchronic | 3.0E-03 | mg/kg/day 0.07 2 1E-04 mg/kg/day Autoimmune 100 HEAST 7/1997
Notes: Definitions:

1 - USEPA, July 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance

for Dermal Risk Assessment) Final. EPA/540/R/99/005.

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermat.
3 - No RfD; used surrogates (Aroclor 1254 for Aroclor 1260, and a-BHC for d-BHC)

4 - Values are for mercuric chloride.

ATSDR = Agency for Toxic Substances and Disease Registry

PPRTV = Provisional Peer Reviewed Toxicity Value

CNS = Central nervous system
CVS = Cardiovascular system
GS = Gastrointestinal System

HEAST= Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System

NA = Not applicable

NCEA = USEPA National Center for Environmental Assessment

ORNL = Oak Ridge National Laboratory Regional Screening Level tables, May 2010




TABLE 5-12

NON-CANCER TOXICITY DATA - INHALATION
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Chronic/ Inhalation RfC Extrapolated rtp!" Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
Semivolatile Organic Compounds
BENZO(AJANTHRACENE NA NA NA NA NA NA NA NA NA
BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA
DIBENZO(A,HJANTHRACENE NA NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA NA NA
NAPHTHALENE Chronic 3.0E-03 mg/m® 8.6E-04 | (mg/kg/day) Nasal 3000/1 IRIS 9/1998
TCDD TEQs (use 2,3,7,8-TCDD tox value) Chronic 4.0E-08 mg/m° 1.1E-08 | (mg/kg/day) NA NA- CA EPA (per ORNL) NA
PENTACHLOROPHENOL NA NA NA NA NA NA NA NA NA
Pesticides/PCBs
AROCLOR 1260 NA NA NA NA NA NA NA NA NA
DELTA-HEXACHLOROCYCLOHEXANE NA NA NA NA NA NA NA NA NA
Volatile Organic Compound
BENZENE Chronic 3.00E-02 mg/m3 8.6E-03 | (mg/kg/day)| Hematological 300/1 RIS 4/2003
TETRACHLOROETHYLENE Chronic 2.7E-01 mg/m® 7.7E-02 | (mg/kg/day) CNS 100 ATSDR (per ORNL) 9/1997
Inorganics
ALUMINUM Chronic 5.0E-03 mg/m° 1.4E-03 | (mg/kg/day) CNS 300 NCEA 10/23/2006
ARSENIC Chronic 1.50E-05 mg/m® 4.3E-06 | (mg/kg/day)| CNS, GI, heart not available CA EPA (per ORNL) not available
BARIUM Chronic 5.0E-04 mg/m> 1.4E-04 | (mg/kg/day) Fetus 1000/1 HEAST 7/1997
CADMIUM Chronic 1.0E-05 mg/m3 2.9E-06 | (mg/kg/day) Kidney 9 ATSDR 9/2008
CHROMIUM VI Chronic 1.0E-04 mg/m3 NA (mg/kg/day)| Respiratory 300/1 RIS 4/2009
COBALT Chronic 6.0E-06 mg/m° NA (mg/kg/day)|  Respiratory NA ORNL 9/12/2008
IRON NA NA NA NA NA NA NA NA NA
MANGANESE Chronic 5.0E-05 mg/m® 1.4E-05 | (mg/kg/day) CNS 1000/1 IRIS 4/2009
MERCURY Chronic 3.0E-05 mg/m® 8.6E-06 | (mg/kg/day) CNS not available CA EPA (per ORNL) not available
VANADIUM Chronic 7.0E-06 mg/m° 2.0E-06 |(mg/kg/day) NA not available PPRTV (per ORNL) not available
BARIUM Subchronic 5.0E-03 mg/m3 1.4E-03 | (mg/kg/day) Fetus 100 HEAST 7/1997
Notes: Definitions:

1 - Extrapolated RfD = RfC *20m°day / 70 kg
ORNL = QOak Ridge National Laboratory Regional Screening Level tables, May 2010
PPRTV = Provisional Peer Reviewed Toxicity Value

IRIS = Integrated Risk information System

CNS = Central Nervous System )
HEAST= Health Effects Assessment Summary Tables

NA = Not Applicable
NCEA = USEPA National Center for Environmental Assessment

ORNL = Oak Ridge National Laboratory Screening Level Tables, September 2008

ATSDR = Agency for Toxic Substances and Disease Registry

CA EPA = California Envirnomental Protection Agency




TABLE 5-13

CANCER TOXICITY DATA - ORAL/DERMAL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

) GREAT LAKES, ILLINOIS

1- USEPA, 2004

2 - Adjusted dermal cancer slope factor = oral cancer slope

A - Human carcinogen.

B1 - Probable human carcinogen - indicates that limited human data are available.
B2 - Probable human carcinogen - indicates sufficient evidence in animals and

Chemical Oral Cancer Slope Factor Oral Absorption | Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline .
Concern Value Units for Dermal’” Value Units Description Source Date
Semivolatile Organic Compounds
BENZO(A)ANTHRACENE 7.3E-01 (mg/kg/day)”’ >50% 7.3E-01 (mg/kg/day)”’ B2 USEPA(1) 7/1993
BENZO(A)PYRENE 7.3E+00 (mg/kg/day) >50% 7.3E+00 (mg/kg/day)™ B2 RIS 4/2009
BENZO(B)FLUORANTHENE 7.3E-01 (mg/kg/day) >50% 7.3E-01 (mg/kg/day)”’ B2 USEPA(1) 7/1993
DIBENZO(A, H)ANTHRACENE 7.3E+00 (mg/kg/day)”’ >50% 7.3E+00 (mg/kg/day)”’ B2 USEPA(1) 7/1993
INDENO(1,2,3-CD)PYRENE 7.3E-01 (mg/kg/day)” >50% 7.3E-01 (mg/kg/day)” B2 USEPA(1) 7/1993
NAPHTHALENE NA NA NA NA NA C RIS 9/1998
TCDD TEQs (use 2,3,7,8-TCDD tox value) 1.5E+05 (mg/kg/day)‘1 >50% 1.5E+05 (mg/kg/day)”’ B2 HEAST 7/1997
PENTACHLOROPHENOL 4.0E-01 (mg/kg/day)-1 >50% 4.0E-01 (mg/kg/day)-1 "Likely to be carcinogenic to humans" RIS 9/2010
Pesticides/PCBs :
AROCLOR 1260 (highly chlorinated PCB) 2.0E+00 (mg/kg/day)-1 >50% 2.0E+00 (mg/kg/day)-1 B2 RIS 6/1997
DELTA-HEXACHLOROCYCLOHEXANE @ 6.3E+00 (mg/kg/day)-1 >50% 6.3E+00 (mg/kg/day)-1 B2 RIS 7/1993
Volatile Organic Compound
BENZENE 5.5E-02 (mg/kg/day)-1 >50% 5.5E-02 (mg/kg/day)-1 A IRIS 1/2000
TETRACHLOROETHYLENE 5.4E-01 (mg/kg/day)’ >50% 5.4E-01 {mg/kg/day)-1 Not Classified A EPA {per ORNI NA
Inorganics
ALUMINUM NA NA NA NA NA NA NA NA
ARSENIC 1.5E+00 (mg/kg/day)” >50% 1.5E+00 (mg/kg/day)” A RIS 4/2009
BARIUM NA NA NA NA NA D RIS 4/2009
CHROMIUM NA NA NA NA NA D/Not classifiable as to human IRIS 212/2009
carcinogenicity
COBALT NA NA NA NA NA NA ‘NA NA
COPPER NA NA NA NA NA D RIS 8/1991
IRON NA NA NA NA NA NA NA NA
MANGANESE NA NA NA NA NA D IRIS 4/2009
MERCURY NA NA NA NA NA C/Possible Human Carcinogen RIS 4/2009
VANADIUM NA NA NA NA NA NA IRIS 6/1988
Notes: EPA Group:

factor/oral absorption efficiency for dermal
3 - No tox values for d-hexachlorocyclohexane (d-BHCY); used surrogate tox values for a-BHC.

inadequate or no evidence in humans.
C - Possible human carcinogen.
D - Not classifiable as a human carcinogen.
E - Evidence of non-carcinogenicity.
Definitions:
IRIS = Integrated Risk Information System.
NA = Not available.
NCEA = National Center for Environmental Assessment, value from ORNL Regional Screening Level tables.
USEPA(1) = USEPA, 1993d )
ORNL = Oak Ridge National Laboratory Regional Screening Level tables, May 2010
PPRTV = Provisional Peer Reviewed Toxicity Value
CA EPA = California Envirnomental Protection Agency



TABLE 5-14

CANCER TOXICITY DATA - INHALATION
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Siope Factor'" Cancer Guideline

Concern Value Units Value I Units Description Source Date
Semivolatile Organic Compounds (2)
BENZO(AJANTHRACENE 1.1E-04 (ug/m¥)”’ 3.9E-01 (mg/kg/day)”’ B2 CAEPA 4/2009
BENZO(A}PYRENE 1.1E-03 (ug/m®)" 3.9E+00 - (mg/kg/day)’ B2 CAEPA 4/2009
BENZO(B)FLUORANTHENE 1.1E-04 (ug/m®)”’ 3.9E-01 (mg/kg/day) B2 CAEPA 4/2009
DIBENZO(A,H)ANTHRACENE 1.2E-03 (ug/m®)”’ 4.1E+00 (mg/kg/day)”’ B2 CAEPA 4/2009
INDENO(1,2,3-CD)PYRENE 1.1E-04 (ug/m%)’ 3.9E-01 (ma/kg/day)” B2 CAEPA 4/2009
NAPHTHALENE NA NA NA NA C IRIS 9/1998
TCDD TEQs 3.8E+01 (ug/ms)-1 1.3E+05 (mg/kg/day) B2 CA EPA (per ORNL) NA
Pesticides/PCBs
AROCLOR 1260 57E-04 | (ug/m’-1 | 2.0E+00 | (mg/kg/day)” | B2 ] IRIS | 61997
Volatile Organic Compound
BENZENE 7.8E-06 | (ug/m3)-1 2.7E-02 (mg/kg/day)-1 A/Known human carcinogen IRIS 1/2000
TETRACHLOROETHYLENE 5.9E-06 (ug/m3)-1 2.1E-02 (mg/kg/day)” Not Classified CA EPA (per ORNL) NA
Inorganics .
ALUMINUM NA NA NA NA NA NA NA
ARSENIC 4.3E-03 (ug/m®) 1.5E+01 NA A IRIS 4/2009
BARIUM NA NA NA NA NA NA NA
CADMIUM 1.8E-03 (ug/m®) 6.3E+00 NA B1 IRIS 6/1992
CHROMIUM 1.2E-02 (ug/m®) 4.2E+01 NA A/Known human carcinogen IRIS 4/2009
COBALT 9.0E-03 (ug/m®) 3.2E+01 NA NA PPRTV (per ORNL) 9/12/2008
IRON NA NA NA NA NA NA NA
MANGANESE NA NA NA NA NA NA NA
MERCURY NA NA NA NA C/Possible Human Carcinogen IRIS 4/2009
VANADIUM 8.0E-03 (ua/m™! 2.8E+01 (ma/ka/dav)” NA PPRTV (per ORNL) NA

1 - Inhalation CSF = Unit Risk * 70 kg / 20m°/day.

Definitions:

IRIS = Integrated Risk Information System.

HEAST= Heaith Effects Assessment Summary Tables

ORNL = Oak Ridge National Laboratory Regional Screening Level tables May 2010
PPRTV = Provisional Peer Reviewed Toxicity Value

CA EPA = California Envirnomental Protection Agency

A - Human carcinogen.

B1 - Probable human carcinogen -
B2 - Probable human carcinogen -

inadequate or no evidence in humans .
C - Possible human carcinogen.
D - Not classifiable as a human carcinogen.
E - Evidence of non-carcinogenicity.

indicates that limited human data are available.
indicates sufficient evidence in animals and




TABLE 5-15

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 10F3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with . Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks index HI > 1
>1E-4 >1E-5and £ 1E-4 > 1E-6 and £ 1E-5 (HI)
Construction/Excavation [Surface Soil Ingestion 2.E-06 -- - cPAHs 1 - -
Worker Dermal Contact 8.E-07 .- -- -- 0.07 --
Inhalation 7.E-07 -- -- -- 12 Manganese
Total 4.E-06 - - - -- 13 Manganese
Subsurface Soil |Ingestion 2.E-06 -- -- CcPAHs 0.9 )
- Dermal Contact 7.E-07 - - - -- 0.04
Inhalation ] 3.E-07 -- -- .- 9 Manganese
Total 3.E-06 - - - - - - 10 Manganese
Groundwater Ingestion NA - - - - NA -
Dermal Contact 8.E-09 - - - 0.4
Inhalation VOC 9.E-11 - - - - - 0.0002 -
Total 8.E-09 .- - - 0.4 - -
Total Surface.Soil | 4.E-06 - - - cPAHs 13 Manganese
Total Subsurface Soif | 3.E-06 - - - - 10 Manganese
Total Groundwater| 8.E-09 - - - - - 0.4 --
Total Across the Entire Site'?| 4.E-06 -- - cPAHs 12 Manganese
- Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi> 1
> 1E-4 > 1E-5 and £ 1E-4 > 1E-6 and £ 1E-5 (H!)

QOccupational/Maintenance |Surface Soll Ingestion 5.E-05 - - cPAHs, Arsenic TCDD-TEQs 0.3 - -

Worker Dermal Contact 3.E-05 -- cPAHs Arsenic 0.034 --
Inhalation 0.E+00 - - - - - 0.00001 -

Total 8.E-05 - - - - - - 0.3 - -
Total Surface Soil | 8.€-05 .- cPAHSs, Arsenic TCDD-TEQs 0.3 - -
Total Across the Entire Site| 8.E-05 - - cPAHSs, Arsenic TCDD-TEQs 0.3 - -
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemica's with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi> 1
> 1E-4 >1E-5and £ 1E-4 > 1E-6 and £ 1E-5 (Hi)

Adolescent Trespasser Surface Soi Ingestion 8.£-06 -- - cPAHs 0.05 -
Dermal Contact 6.E-06 - -- cPAHs 0.006 -
inhalation 0.E+00 - - - 0.0000003 -
Total 1.E-05 - -- 0.05 -

Total Surface Soil | 1.E-05 - -- cPAHs 0.05 -
Total Across the Entire Site| 1.E-05 - - cPAHs 0.05 -
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE
SITE 21 - BUILDINGS 1517/1506 AREA '
NAVAL STATION.GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hl>1
> 1E-4 >1E-5 and £ 1E-4 >1E-6 and £ 1E-§ (H1)
Future Child Resident Surtface Soit Ingestion 2.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs 8 Arsenic, lron
Dermal Contact 8.E-04 cPAHs - - Arsenic 0.4 - -
Inhalation 0.E+00 - - - - - - 0.0002 - -
Total 3.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs 8 Arsenic, fron
Subsurface Soil {Ingestion 2.E-03 cPAHs, Arsenic - - - 7 Arsenic, Cobalt, Iron
Dermal Contact 6.E-04 cPAHs Arsenic - - 0.4 -
Tota! 2.E-03 cPAHs Arsenic - - 8 Arsenic, Cobalt, lron
Groundwater . TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Ingestion 1.E-04 .- Pentachlorophenol, 23 Cobalt, Iron, Manganese
N Delta-BHC
Arsenic
Dermal Contact 1.E-06 -- -- - - 0.4 -
Inhalation - Showering | 1.E-07 -- - - -- 0.005 - -
TCDD-TEQ,
Totat 1.E-04 -- Pentachlorophenol, cPAHs, Tetrachloroethylene. 23 Cobalt, Iron, Manganese
: Delta-BHC :
Arsenic
Total Surface Soil | 3.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs 8 Arsenic, fron
Total Subsurface Soil| 2.E-03 cPAHs, Arsenic 8 Arsenic, Cobalt, lron
TCDD-TEQ, .
Total Groundwater| 1.E-04 -- Pentachlorophenol, cPAHS, Tetrachloroethylene, 23 Cobalt, Iron, Manganese
; Delta-BHC
Arsenic
. TCDD-TEQ Tetrachloroethylene, Delta- .
. 1.2 o » ' c
Total Across the Entire Site 3.E-03 cPAHs, Arsenic Pentachiorophencl BHC 31 Arsenic, Cobalt, iron, Manganese
Receptor Medium Exposure Cancer Chemicals with Chemicals with . Chemicals with Hazard Chemicais with
Route Risk Cancer Risks Cancer Risks Cancer Risks index Hi>1
> 1E-4 > 1E-5 and £ 1E-4 > 1E-6 and £ 1E-5 (HI)
Future Adult Resident Surtace Soil Ingestion 4.E-04 cPAHs Arsenic TCDD-TEQs 0.8 - -
Dermal Contact 2.E-04 cPAHs - - Arsenic 0.062 - -
Inhalation 0.E+00 -- -- - - 0.0002 --
Total 5.E-04 cPAHS Arsenic - - 0.9 - -
Subsurface Soil {Ingestion 3.E-04 cPAHs Arsenic 0.8 - -
Dermal Contact 1.E-04 cPAHs .- Arsenic 0.07 .-
Total 4.E-04 cPAHs Arsenic 0.8 -
Groundwater ) TCDD-TEQ, cPAHs, Tetrachloroethylene,
Ingestion 2.E-04 -- Pentachlorophenol, 6.5 Cobalt, Iron, Manganese
j Delta-BHC
Arsenic
Dermal Contact 3.£-06 - - - Tetrachloroethylene 0.3 - -
Inhalation - Showering | 1.£-07 - - - . -- 0.001 -
TCDD-TEQ,
Total 2.E-04 - Pentachlorophenol, cPAHSs, Tetrachloroethylene, 7 Cobalt, Iron, Manganese
! Delta-BHC
Arsenic
Total Surface Soil | 5.E-04 CPAHs Arsenic TCDD-TEQs 0.8 --
Total Subsurface Soil| 4.E-04 cPAHs Arsenic -- 0.8 -
TCDD-TEQ,
Total Groundwater| 2.E-04 -- Pentachlorophenol, CPAHSs, Tetrachloroethylene, 7 Cobalt, Iron, Manganese
: Delta-BHC
Arsenic
TCDD-TEQ, :
Total Across the Entire Site'?| 7.E-04 cPAHs Pentachlorophenaol, Tetrachlorogl’_r‘wéfene, Detia- 8 Cobalt, Iron, Manganese
Arsenic
Total Across the Entire Site Excluding Groundwater®|{ 5.E-04 CcPAHs Arsenic TCDD-TEQs 0.9 -




TABLE 5-15

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 3 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard .Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi> 1
>1E-4 >1E-5and £ 1E-4 >1E-6 and £ 1E-6 (HI)
Total Residential Risks Surface Soil Ingestion 3.E-03 cPAHs Arsenic TCDD-TEQs NA --
Dermal Contact 1.E-03 cPAHSs .- Arsenic NA --
Inhalation 0.E+00 - - - - -- NA
Total 4.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs NA - -
Subsurface Soil [Ingestion 2.E-03 cPAHs Arsenic - - NA
Dermal Contact 8.E-04 cPAHs - - - - NA
Total 3.E-03 cPAHSs, Arsenic -- - - NA
Groundwater ) TCDD-TEQ, cPAHs, Tetrachloroethylene,
Ingestion 3.E-04 -- Pentachlorophenoi, NA --
! Delta-BHC
Arsenic
Dermal Contact - 4.E-06 -- - - Tetrachloroethylene NA --
Inhalation - Showering { 3.E-07 -- -- -- NA
TCDD-TEQ,
Total 3.E-04 -- Pentachlorophenol, CPAHS, Tetrachloroethylene, NA --
; Delta-BHC
Arsenic
Total Surface Soil | 4.E-03 CPAHs Arsenic Aroclor 1260, TCDD-TEQs NA --
Total Subsurface Soil| 3.E-03 cPAHSs, Arsenic - - - - NA
TCDD-TEQ, cPAHSs, Aroclor 1260,
Total Groundwater| 3.E-04 -- Pentachlorophenol, Tetrachloroethylene, Delta- NA --
Arsenic BHC
See Child-
Total Across the Entire Site'?| 4.E-03 cPAHSs, Arsenic Per?;;;c[l)wi;iﬁénol Tetrachlorog}_t{wélene, Detta only -
summed HI
See Child-
Total Across the Entire Site Excluding Groundwater®| 3.E-03 cPAHs, Arsenic - Aroclor 1260, TCDD-TEQs only --
» summed Hi

¥ Includes very conservative inclusion of groundwater exposure pathways for residential receptors. There is a municipal water supply, and a groundwater use restriction ordinance exists.

2Total Site Risks average the risk/hazards for surface and subsurface soil because the risk assessment assumes full default exposure factors for both surface and subsurface soil.

To add surface and subsurface risks/hazards would double count soil pathway risks.
3 Excludes groundwater exposure pathways from residential receptors because there are both a municipal water supply and a a gorundwater use restriction ordinance.
cPAHSs = Carcinogenic PAHs

NA = Not applicable
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE
' SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi>1
> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and < 1E-5 (HI)
Construction/Excavation |Surface Soil Ingestion 1.E-07 - - - - cPAHs 0.2 -
Worker Dermal Contact 2.E-08 - - - - -- 0.008 -
{inhalation 6.E-08 - .- - - 1.47 Manganese
Total 2.E-07 - - -- - - 2 Manganese
Subsurface Soil |Ingestion 1.E-07 - .- .- 0.2 )
Dermal Contact 2.E-08 - - - - .- 0.003
Inhalation 2.E-08 - - - - - 1.8 Manganese
Total 1.E-07 - - - - - - 2 Manganese
Groundwater  [Ingestion NA -- - -- NA -
Dermal Contact 5.E-09 - - - - - 0.4 -
Inhalation VOC -2 - - -- - --
Total 5.E-09 -- -- -- 0.4 - -
Total Surface Soil | 2.E-07 -- -- - - 2 Manganese
Total Subsurface Soil | 1.E-07 - - - - - - 2 Manganese
Total Groundwater| 5.E-09 - - -- - - 0.4 --
Total Across the Entire Site'®| 2.E-07 -- -- - 2 Manganese
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hl>1
> 1E-4 > 1E-5 and S 1E4 > 1E-6 and S 1E-5 (Hl)
Occupational/Maintenance |Surface Soil Ingestion 3.E-06 - - cPAHs, Arsenic 0.08 - -
Worker Dermal Contact 3.E-07 - - - -- 0.002
Inhalation 0.E+00 - - -- - - 0.0000008 -
Total 3.E-06 -- -- - 0.08 -
Total Surface Soil | 3.E-06 - - -- cPAHSs, Arsenic 0.08 .
Total Across the Entire Site®| 3.E-06 - - cPAHs, Arsenic 0.08
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route " Risk Cancer Risks Cancer Risks Cancer Risks Index Hi>1
>1E-4 >1E-5 and < 1E-4 > 1E-6 and < 1E-5 {HI)
Adolescent Trespasser Surface Soil Ingestion 6.E-07 - - -- - - 0.008 -
Dermal Contact 2.E-07 - - - -- 0.0004 --
Inhalation 0.E+00 -- - - - 0.00000002 -
Total 8.E-07 - - .- 0.008 - -
Total Surface Soil | 8.E-07 - - - - 0.008 -
Total Across the Entire Site’| 8.E-07 - -- -- 0.008 --
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi>1
> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and S1E-5 (HI)
Future Child Resident Surface Soil Ingestion 6.E-06 - - - - cPAHs, Arsenic 0.8 --
Dermal Contact 6.E-07 - - - - -- 0.016 --
Inhalation 0.E+00 - - -- - 0.000009 -
Total 7.E-06 - - - cPAHSs, Arsenic 0.8 --
Subsurface Soil {ingestion 4.E-06 .- - cPAHs, Arsenic 0.6 - -
Dermal Contact - 4.E-07 - -- - - 0.009 -
Total 5.E-06 -- - cPAHSs, Arsenic 0.6 - -
Groundwater . : TCDD-TEQ,
Ingestion 1.6-05 o B Pentachiorophenol, Arsenic 0 Manganese
Dermal Contact 2.E-07 - - - -- 0.4 -
Inhaiation - Showering | 3.E-08 - - - -- 0.003 - -
TCDD-TEQ,
Total 1.E-05 - - Pentachiorophenol, Arsenic 10 Cobalt, Iron, Manganese
Total Surface Soil | 7.E-06 -- - - cPAHSs, Arsenic 0.8 - -
Total Subsurface Soil| 5.E-06 - - - - cPAHs, Arsenic 0.6 - -
Total Groundwater| 1.E-05 - . TCOD-TEQ, ’ 10 Cobalt, tron, Manganese
Pentachlorophenol, Arsenic
Total Across the Entire Site™*| 2.E-05 .- -- Pen(i:::l{ciogggn%l?-igénic 11 Cobalt, tron, Manganese
Total Across the Entire Site Excluding Groundwater®| 6.E-06 .- -- cPAHs, Arsenic 0.7 --
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi> 1
> 1E-4 > 1E-5 and < 1E-4 >1E-6 and S 1E-5 (H1}
Future Adult Resident Surface Soil Ingestion 2.E-06 -- - - cPAHs 0.08 - -
Dermal Contact 2.E-07 -- -- -- 0.002 -~
Inhalation 0.E+00 -- - - .- 0.000009 --
Total 3.E-06 -- -- cPAHs 0.08 --
Subsurface .Soil jIngestion 2.E-06 .- -- - 0.07 --
Dermal Contact 1.E-07 - - - - - 0.001 - -
Total 2.E-06 - - -- 0.07 - -
Groundwater Ingesion 2 E05 N TCOD-TEQ, oPAHSs, Tetrachioroethylene, |, . Manganese
’ Pentachlorophenol Delta-BHC ’
Dermal Contact 4.E-07 - - .- Pentachlorophenaol 0.2 - -
inhalation - Showering | 1.E-08 -- -- - - 0.0004 - -
TCDD-TEQ, cPAHSs, Tetrachioroethylene, :
Total 2.E-05 -- Pentachiorophenol, 5 Manganese
; Delta-BHC
. Arsenic
Totai Surface Soil | 3.E-06 - . Arsenic TCDD-TEQs 0.08 --
Total Subsurface Soil| 2.E-06 Arsenic - - 0.07 -
TCDD-TEQ, CPAHs, Tetrachloroethylene,
Total Groundwater| 2.E-05 - Pentachlorophenol Delta-BHC 4 5 Manganese
TCDD-TEQ,
Total Across the Entire Site'?| 2.E-05 -- Pentachlorophenol, CPAHSs, Tetrachloroethylene, 5 Manganese
) Delta-BHC :
Arsenic -
Total Across the Entire Site Excluding Groundwater®| 2.E-08 - -t cPAHs --

0.08~




TABLE 5-16

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 3 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Hi>1
> 1E-4 >1E-5 and < 1E-4 > 1E-6 and < 1E-5 (HY)
Total Residential Risks Surface Soil Ingestion 8.E-06 - - -- cPAHs, Arsenic NA - -
Dermal Contact 8.E-07 - - - - - - NA - -
Inhalation 0.E+00 - - - - - - NA
Total 9.E-06 - - - - CPAHSs, Arsenic NA - -
Subsurface Soil [Ingestion 6.E-06 -- -- cPAHs, Arsenic NA
Dermal Contact 5.E-07 - - -- - - NA
: Total 7.E-06 -- -- cPAHs, Arsenic NA
Groundwater nqestion AE05 B TCDD-TEQ, oPAHS, Tetrachloroetnylene, | B
9 ’ Pentachlorophenol Delta-BHC
Dermal Contact 7.E-07 - - - - - - NA - -
Inhalation - Showering | 4.E-08 -- -- -- NA
TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Total 4.B-05 Pentachlorophenol Delta-BHC NA
Total Surface Soil | 9.E-06 - - - - CPAHs, Arsenic NA --
Total Surbsurface Soil| 7.E-06 - - - - - - NA
TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Total Groundwater| 4.E-05 ; Pentachlorophenol Delta-BHC NA )
cPAHs, Arsenic, See Child-
Total Across the Entire Site'?] 4.E-05 - TCDD-TEQ, Tetrachloroethylene, Delta- only --
Pentachlorophenol
BHC summed HIi
: See Child-
Total Across the Entire Site Excluding Groundwater®) 8.E-06 - -- cPAHSs, Arsenic only --
summed HI!

' Includes very conservative inclusion of groundwater exposure pathways for residential receptors. There is a municipal water supply, and a groundwater use restriction ordinance exists.

2 Not calculated for CTE because RME risk/H1 insignificant for this pathway.

% Total Site Risks average the risk/hazards for surface and subsurface soil because the risk assessment assumes full default exposure factors for both surface and subsurface soil.

To add surface and subsurface risks/hazards would double count soil pathway risks.
* Excludes groundwater exposure pathways from residential receptors because there are both a municipal water supply and a a gorundwater use restriction ordinance.
cPAHSs = Carcinogenic PAHs

NA = Not applicable




TABLE 5-17A
PR ,‘\
HUMAN HEALTH SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 3
TACO Migration to NON-TACO Migration to
Minimum Maximum | Average Positive Groundwater - Class 1 Groundwater - Class 1 ORNL Risk Based SSL - ORNL MCL Based SSL -
Parameter CAS # ) 12 . g Overall Average | (Soil Component of the (Soil Component of the Migration from Soil to Migration from Soil to
Resuit Result Result Groundwater Ingestion Groundwater Ingestion Groundwater® Groundwater'®
Route)® Route)®
Volatile Organics (ug/kg) ,
2-BUTANONE 78-93-3 14.0 14.0 14.0 5.5 NC NC 1500 NC
ACETONE - 67-64-1 21.0 180.0 J 75.8 22.8 25000 NC 4500 NC
B 71-43-2 0.6 J 1.1J 0.8 2.3 30 NC 0 2.6
CARBON DISULFIDE 75-15-0 1.6 J 16.0 4.9 41 32000 NC 310 NC
CYCLOHEXANE 110-82-7 07J 29J 1.4 2.0 NC NC 13000 NC
ETHYLBENZENE 100-41-4 09J 09J 0.9 2.7 13000 NC 1.7 780
METHYL CYCLOHEXANE 108-87-2 0.4J 3.7J 1.8 1.9 NC NC NC NC
TETRACHLOROETHENE - 127-18-4 1.4J 1.4 J 1.4 2.7 60 NC 0.049 2.3
TOLUENE 108-88-3 1.1J 1.4 J 1.3 2.7 12000 NC 1600 690
TOTAL XYLENES 1330-20-7 1.6 J 1.6J 1.6 2.7 150000 NC 200 9800
[Semivolatile Organics/PAHs (ug/kg)
1,1-BIPHENYL 92-52-4 62.0 J 62 J 62.0 182.8 NC 150000 19000 NC
AP A 91-57-6. 27.0 900 415.9 415.9 NC NC 0 NC
4-METHYLPHENOL 106-44-5 50.0 J 50 J 50.0 183.6 NC 200 150 NC
ACENAPHTHENE 83-32-9 13.0 2200 304.4 235.6 570000 NC 22000 NC
ACENAPHTHYLENE 208-96-8 ~ 20.0 680 . 124.9 57.8 NC 85000 22000 NC
ACETOPHENONE 98-86-2 48.0 J 48 J 48.0 183.1 NC NC 1100 NC
ANTHRACENE 120-12-7 37.0 7200 917.6 584.6 12000000 NC 360000 NC
BAP EQ A D NA 9.9 50631 3566.0 3566.0 NC NC 40
B O(A)A RA 56-55-3 110.0 22000 J 1894.0 1722.0 000 NC 0 NC
= O(A)PYR 50-32-8 200.0 38000 J 3333.5 2576.4 8000 NC 40
B O(B ORA 205-99-2 290.0 59000 J 4382.5 3984.3 000 NC NC
BENZO(G,H,I)PERYLENE 191-24-2 150.0 24000 J 1943.9 1590.8 NC 27000000 120000 NC
B O ORA 207-08-9 110.0 21000 J 1735.5 1577.9 49000 NC
B P ALA 117-81-7 51.0 J 3400 J 354.8 3123 3600000 NC
BUTYL BENZYL PHTHALATE _ 85-68-7 97.0J 97 J 97.0 185.3 930000 NC 510 NC
ARBAZQ 86-74-8 66.0 J 2400 1086.5 509.1 500 NC NC NC
3 218-01-9 130.0 J 31000 J 2491.0 2264.7 160000 NC 00 NC
1DI-N-BUTYL PHTHALATE .84-74-2 37.0J 190 J 113.5 182.8 2300000 NC 9200 NC
DIB O(A,H)A RA 53-70-3 44.0 1100 325.7 178.5 2000 NC NC
DIBENZOFURAN 132-64-9 3%.0J 640 222.2 222.2 NC NC 680 NC
FLUORANTHENE 206-44-0 260.0 84000 6079.5 6079.5 4300000 NC 160000 NC
FLUORENE 86-73-7 11.0 1600 462.0 190.1 560000 NC 27000 NC
DENO D)PYRH '193-39-5 150.0 36000 J 3038.8 2210.5 4000 NC 0 NC
AP A ' 91-20-3 18.0 520 237.0 237.0 12000 NC 0.4 NC
PHENANTHRENE 85-01-8 250.0 30000 3104.5 3104.5 NC 200000 120000 NC
PYRENE 129-00-0 240.0 70000 5049.1 5049.1 4200000 NC 120000 NC
TOTAL PAHS-FULLND NA 2508.0 427249 32065.7 32065.7 NC NC NC NC
Pesticides/PCBs (ug/kg)
44-DDD 72-54-8 08J 520.0 J 100.6 100.6 16000 NC NC
4,4-DDE 72-55-9 0.5J 350.0 J 55.5 55.5 54000 NC NC
4,4-DDT 50-29-3 0.8 J 740.0 J 81.4 81.4 32000 NC NC
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HUMAN HEALTH SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT
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TACO Migration to NON-TACO Migration to
Minimum Maximum | Average Positive Grc?undwater - Class 1 Grc_:undwater - Class 1 OR.NL F?isk Based S_SL - OR'NL MCL Based §SL -
Parameter CAS # R ) R ) R It Overall Average (Soil Component of the (Soil Component of the Migration from Soil to Migration from Soil to
esult esult esu Groundwater Ingestion Groundwater Ingestion Groundwater!® Groundwater®
Route)‘a) Route)“”
Pesticides/PCBs (ug/kg)
ALDRIN 309-00-2 02J 0.3J 0.3 0.2 500 NC 0.65 NC
ALPHA-B 319-84-6 0.3J 12.0J 3.9 1.4 D NC D.06 NC
ALPHA ORDA 5103-71-9 06 J 27.0 J 5.6 3.1 NC NC 140
AROCLOR 80 11096-82-5 21.0J 720.0 J 229.9 149.9 NC NC 4 NC
BETA-B 319-85-7 0.3 J 1.0J 0.6 0.2 NC NC D NC
» A-B 319-86-8 04 J 3.5J 1.3 0.6 NC - NC 0.06 NC
DIELDR 60-57-1 0.3J 15.0 J 4.8 3.4 ] -4 B NC 0 NC
ENDOSULFAN | 959-98-8 0.2J 14.0 J 3.9 1.4 NC NC 3000 NC
ENDOSULFAN Il - 33213-65-9 06J 46J 2.3 0.9 NC NC 3000 NC
ENDOSULFAN SULFATE. 1031-07-8 1.0 J 25.0J 6.9 3.9 NC NC 3000 NC
DR 72-20-8 0.7J 224.0 39.4 14.6 1000 "NC 440 B
ENDRIN ALDEHYDE 7421-93-4 0.4 J 28.0 J 7.9 2.4 NC NC 440 81
ENDRIN + ENDRIN ALDEHYDE NA 1.1J 252.0 J 47.3 17.0 1000 NC NC ‘NC
ENDRIN KETONE ~. ~ 53494-70-5 0984 440 J 12.4 2.6 NC NC 440 .81
GAMMA-BHC (LINDANE) * "~~~ = 58-89-9 0.2 J 20.0 3.1 1.4 : NC D:36
GAMMA-CHLORDANE *~ -~ = BEZ¥ 0.6 J 189.0 J 19.6 16.9 NC NC 40
NA 1.3J 216.0 J 25.1 20.1 10000 NC j NC NC
HEPTACHLOREPOXIDE =~ = . 1024-57-3 0.2J 3.0 1.3 0.8 700 NC 0 41
METHOXYCHLOR 72-43-5 04J 37.0J 8.5 5.9 160000 - NC L 9900 2200
Dioxins/Furans (ng/kg) _
1,2,3,4,6,7,8,9-0CDD —--.. ... 3268-87-9 174.0 1310.0 742.0 742.0 NC NC NC
1,2,3,4,6,7,8,9-OCDF 39001-02-0 19.8 141.0 80.4 80.4 NC NC NC
}1,2,3,4,6,7,8-HPCDD 35822-46-9 17.7 169.0 93.4 93.4 NC NC NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 9.6 82.4 46.0 46.0 NC NC - NC
1,2,3,4,7,8,9-HPCDF 55673-89-7 1.0J 41 2.5 2.5 NC NC NC
1,2,3,4,7,8-HXCDD 39227-28-6 1.9 J 1.9J 1.9 2.2 NC NC NC
47,8 D 70648-26-9 1.3J 5.9 3.6 3.6 NC NC 6 NC
6,7,8 DD 57653-85-7 1.1J 7.9 4.5 4.5 NC NC 6 NC
6,7,8 D 57117-44-9 1.1J 11.6 6.3 6.3 NC NC 5 NC
8.9 DD 19408-74-3 08J 5.2 3.0 3.0 NC NC 5 NC
8.9 D 72918-21-9 0.4J 27 J 1.5 1.5 NC NC 5 NC
8-PECDD 40321-76-4 0.8 J 59J 3.3 3.3 NC NC 0.26 NC
1,2,3,7,8-PECDF 57117-41-6 1.9J 1.9J 1.9 1.1 NC NC 8.7 NC
4.6,7,8 » 60851-34-5 1.8J 26.2 14.0 14.0 NC NC 6 NC
4.7,.8-PECD 57117-31-4 3.7 J 57.5 30.6 30.6 NC NC D.8 NC
8 DD 1746-01-6 02J 0.8J 0.5 0.5 NC NC 0.26 15
8 D 51207-31-9 3.2 3.2 3.2 1.8 NC NC 5 NC
® D CALC066 3.6 33.5 18.6 18.6 NC NC 0.26 NC
TOTAL HPCDD 37871-00-4 33.9 326.0 180.0 180.0 NC NC NC NC
TOTAL HPCDF 38998-75-3 25.2 202.0 113.6 113.6 NC NC NC NC
TOTAL HXCDD 34465-46-8 10.6 67.0 38.8 38.8 NC NC NC NC
TOTAL HXCDF 55684-94-1 29.8 J 393.0 J 211.4 211.4 NC NC NC NC




TABLE 5-17A

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 3 OF 3

HUMAN HEALTH SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

TACO Migration to
Groundwater - Class 1

NON-TACO Migration to
Groundwater - Class 1

ORNL Risk Based SSL -

ORNL MCL Based SSL -

Parameter CAS # I\IIZItI:s":I:T gn:::l‘:(l:)g Averas:SZﬁSItlve Overall Average (Soil Component of the {Soil Component of the Migration from Soil to Migration from Soil to
Groundwater Ingestion Groundwater Ingestion Groundwater® Groundwater®
Route)® Route)®

Dioxins/Furans (ng/kg)

TOTAL PECDD 36088-22-9 4.0J 194 J 11.7 11.7 NC NC NC NC

TOTAL PECDF 30402-15-4 40.9 712.0J 376.5 376.5 NC NC NC NC

TOTAL TCDD 41903-57-5 1.6 10.8 6.2 6.2 NC NC’ NC NC

TOTAL TCDF 55722-27-5 16.2 215.0J 115.6 115.6 NC NC NC NC
Herbicides (ug/kg)

4-D 94-75-7 217.0J 217.0J 217.0 36.9 1500 NC 0 :
DICAMBA 1918-00-9 49J 10.0J 7.2 4.2 NC NC 280 NC
DINOSEB 88-85-7 17.2 J 17.2 J 17.2 14.3 340 NC 320 62
Inorganics (mg/kg)

ALUMINUM 7429-90-5 2470.0 29500.0 7623.2 7623.2 NC 55000 NC
ANTIMONY 7440-36-0 0.6 J 5.2 2.2 1.0 0.006 NC 0 0
ARSENIC 7440-38-2 3.1 48.4 J 12.5 125 0.0 NC 0.00 0.29
BARIUM - . 7440-39-3 29.3 J 234.0 J 76.4 76.4 NC 300 3
BERYLLIUM 7440-41-7 0.3 47 J 1.0 1.0 0.004 NC 58
CADMIUM 7440-43-9 0.1 13.0 2.3 2.2 0.00 NC 4 0.38
CALCIUM 7440-70-2 2240.0 J 133000.0 71560.9 71560.9 NC NC NC NC
CHROMIUM 7440-47-3 544 163.0 J 20.3 20.3 0 NC NC 180000
COBALT- L 7440-48-4 2.3 17.7 6.6 6.6 NC 0.49 NC
COPPER - 7440-50-8 12.9 835.0 93.6 93.6 0 NC 46
IRON 7439-89-6 6660.0 J 69500.0 J 26761.8 26761.8 640 NC
LEAD 7439-92-1 16.7 428.0 101.0 - 101.0 D.00 NC NC i
MAGNESIUM : 7439-95-4 1440.0 75800.0 34817.3 34817.3 NC NC NC NC
MANGANESE—-- = |NZREER 173.0 2420.0 J 588.6 588.6 15- NC NC
MERCURY = o 7439-97-6 0.0 9.0 0.6 0.6 NC 0.0 0
NICKEL- = — 7440-02-0 5.6 56.2 J 21.9 21.9 NC 4 NC
POTASSIUM 7440-09-7 428.0 1930.0 839.4 839.4 NC NC NC
SILVER 7440-22-4 0.2 1.4 0.7 0.2 NC 1.6 NC
SODIUM 7440-23-5 230.0 2080.0 926.9 926.9 NC NC NC
VANADIUM 7440-62-2 8.9 25.7 16.7 16.7 NC 180 NC
ZINC ] 7440-66-6 46.5 1230.0 246.8 246.8 NC 8 NC
Notes:

Associated Samples:
NTC21SB01-S0-0102
NTC21SB02-S0-0001
NTC21SB03-50-0001
NTC215B04-S0-0001
NTC215B05-50-0001
NTC215B06-S0-0001
NTC21SB07-5S0-0001
NTC215B08-S0-0001
NTC215B09-S0O-0001
NTC215B10-SO-0001
NTC215B21-50-0001
NTC215B22-S0-0001

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.
2 - The maximum detected concentration is used for screening purposes
3 - Section 742 Table A, Tier 1 Soil Remediation Objectives for Residential Properties (online, 2010).
4 - Soil Remediation Objectives for Residential Properties, Non-TACO Chemicals (2010)

5 - USEPA ORNL Soil Screening Level for the Potection of Groundwater (USEPA, 2008)

Values are for hexavalent chromium. .

Acenaphthene is used as a surrogate for acenaphthylene
Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene
Nickel criteria based on nickle soluble salts
BAP equivalent criteria based on BaP
Illinois EPA TACOQ criteria for chlordane used as a surrogate for alpha- and gamma-chlordane
Illinois EPA TACO criteria for endosulfan used as a surrogate for endosulfan |
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Definitions:
J = Estimated value
NC = No criteria




HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

TABLE 5-17B

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 3

TACO Migration to
Groundwater - Class 1

NON-TACO Migration to
Groundwater - Class 1

ORNL Risk Based

ORNL MCL Based

Parameter CAS # Minimum Result™ Max1m(L11)r(121) Average Positive | Average | (Soil Component of the | (Soil Component of the SSL - Migration from SSL - Migration from
Result Result Groundwater {ngestion Groundwater Ingestion Soil to © S_O'I to )
Route)m Route)“’ Groundwater Groundwater
Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 9.0J 28.0J 14.2 5.2 NC NC 1500 NC
ACETONE 67-64-1 25.0 J 87.0 56.8 15.0 25000 NC 4500 NC
B 71-43-2 0.4 J 4.8 1.8 2.3 30 NC 0 6
CARBON DISULFIDE 75-15-0 1.2 J 12.0 4.5 3.7 32000 NC 310 NC
ORO A 74-87-3 1.0 J 22 J 1.6 4.8 NC NC 49 NC
CIS-1,2-DICHLOROETHENE 156-59-2 1.5J 1.5 4 1.5 4.9 400 NC 110 21
CYCLOHEXANE . 110-82-7 0.6 J 9.0 2.4 2.4 NC NC -13000 NC
B 100-41-4 0.7 J - 1.9J 1.2 2.3 13000 NC 780
ISOPROPYLBENZENE 98-82-8 1.0 J 1.0J 1.0 2.5 NC NC 1100 NC
METHYL CYCLOHEXANE 108-87-2 1.2 J 11.0 3.9 3.7 NC NC NC NC
RA ORO 127-18-4 3.3 J 18.0 10.7 3.4 60 - NC 0.049
TOLUENE 108-88-3 1.4 J 5.6 3.0 2.9 12000 NC 1600 690
TOTAL XYLENES 1330-20-7 2.2 J 22J 2.2 2.6 150000 NC 200 9800
TRICHLOROFLUOROMETHANE 75-69-4 1.4 J 2.8 J 2.3 2.6 NC NC 830 NC
TRICHLOROFLUOROMETHANE 75-69-4 1.4 J 2.8 J 2.3 2.6 NC - NC 830 NC
Semivolatile Organics/PAHs (ug/kg) ,
1,1-BIPHENYL 92-52-4 96.0 J 96 J 96.0 192.2 NC 150000 19000 NC
2-METHYLNAPHTHALENE. 91-57-6 24 J 2100 348.5 254.1 NC NC 0 NC
ACENAPHTHENE 83-32-9 12.0 880 165.8 91.4 570000 NC 22000 NC
ACENAPHTHYLENE 208-96-8 28J 2000 223.0 . 112.5 NC 85000 22000 NC
ACETOPHENONE 98-86-2 230.0 J 230 J 230.0 198.8 NC NC 1100 NC
ANTHRACENE 120-12-7 29 J 5000 697.5 349.8 12000000 NC 360000 NC
BAP EQ A » NA 8.4 39374 2316.8 2316.8 NC NC 40
BENZALDEHYDE 100-52-7 220.0 J 220 J 220.0 185.5 NC 3300 810 NC
B O(A)A RA 56-55-3 2.5J 32000 2140.3 1848.7 000 NC 0 NC
B O(A)PYR 50-32-8 12.0 27000 2701.9 1597.5 8000 NC 40
B OB ORA 205-99-2 6.4 41000 3090.4 2388.5 000 NC NC
BENZO(G,H,)PERYLENE 191-24-2 4.1 11000 973.0 708.2 NC 27000000 120000 NC
BENZO(K)FLUORANTHENE 207-08-9 7.2 14000 1135.9 878.2 49000 NC 0 NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 54.0 J 280 J 170.4 196.3 3600000 NC 1100 1400
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 54.0 J 280 J 170.4 196.3 3600000 NC 1100 1400
BUTYL BENZYL PHTHALATE 85-68-7 110.0 J 110 J 110.0 200.9 930000 NC 510 NC
ARBAZO 86-74-8 430.0 J 1000 715.0 439.8 600 NC NC NC
R 218-01-9 3.4J 34000 2091.1 1996.1 160000 NC 00 NC
DIB O(A,H)A RA 53-70-3 24 J 3300 440.9 181.6 000 NC NC
DIBENZOFURAN 132-64-9 34.0 J 670 209.6 208.9 NC NC 680 NC
FLUORANTHENE 206-44-0 6.8 56000 4247.6 . 3668.6 4300000 NC. 160000 NC
FLUORENE 86-73-7 25J 1200 253.9 72.7 560000 NC 27000 NC
DENO DIPYH - 193-39-5 12.0 16000 1706.9 1009.5 4000 NC 0 NC
AP a 91-20-3 3.8 J 4600 593.8 432.4 12000 NC 0.4 NC
PHENANTHRENE 85-01-8 1.8 J 11000 1498.3 1430.3 NC 200000 120000 NC
PHENANTHRENE 85-01-8 1.8 J 11000 1498.3 1430.3 NC 200000 120000 NC
PYRENE 129-00-0 6.9 52000 3730.6 3222.2 4200000 NC 120000 NC
TOTAL PAHS-FULLND NA 61.1 308070 20255.1 20255.1 NC NC NC NC




HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

* TABLE 5-17B

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 2 OF 3

TACO Migration to
Groundwater - Class 1

NON-TACO Migration to
Groundwater - Class 1

ORNL Risk Based

ORNL MCL Based

Parameter CAS # Minimum Result™ Maxnm:):x:) Average Positive Overall Average | (Soil Component of the | (Soil Component of the SSL - Mlgratlon from{SSL - Mlgratlon from
o Result Result Groundwater Ingesti G d . Soil to Soil to
gestion roundwater Ingestion 5) )
Route)‘3) Route)“) Groundwater Groundwater
Pesticides/PCBs (ug/kg) : .
4,4-DDD- - ) 72-54-8 0.4J 480.0 120.2 49.4 16000 NC 3 NC
' 72-55-9 0.7 J 300.0 57.0 26.1 54000 NC 4 NC
50-29-3 1.2 J 240.0 J 40.1 18.4 32000 NC 6 NC
. 309-00-2 0.8 J 0.8 J 0.8 0.2 500 NC 0.6 NC
ALPHA-BHC o 319-84-6 0.3 J. 28 J 0.9 0.4 0 NC 0.06 NC
ALPHA-CHLORDANE . . 5103-71-9 0.4J 26.0 J 8.1 27 NC NC 140
AROCLOR-1242 - 53469-21-9 470 J 47.0J 47.0 12.1 " NC NC NC
AROCLOR-1260 11096-82-5 29.0 J 440.0 J 156.5 63.7 NC NC 4 NC
BETA-BHC 319-85-7 0.6 J 1.1J 0.8 0.3 NC NC 0 NC
DELTA-BHC o : - 319-86-8 0.3J 3.0 1.1 0.4 NG NC 0.0 NC
DIELDRIN-——- - 60-57-1 0.9J 5.6 J 2.3 1.1 4 NC 0 NC
ENDOSULFAN | 959-98-8 03J 3.2J 1.4 0.4 NC NC 3000 NC
ENDOSULFAN I 33213-65-9 0.2J 1.3 0.8 0.5 NC NC 3000 NC
ENDOSULFAN SULFATE 1031-07-8 0.7 J 8.7 J 3.1 1.4 NC NC 3000 NC
ENDRIN 72-20-8 0.8J 3.2 J 1.7 0.7 1000 NC 440 81
ENDRIN ALDEHYDE 7421-93-4 1.1 J 4.9 J 3.0 0.6 NC NC 440 81
ENDRIN + ENDRIN ALDEHYDE NA 1.9J 8.1J 4.7 1.4 1000 NC NC NC
ENDRIN KETONE 53494-70-5 1.5 J 1.5J 1.5 0.5 NC NC 440 81
A A-B DA 58-89-9 0.3J 23J 0.9 0.3 9 NC 0.36
A A ORDA 5103-74-2 0.2 J 46.0 J 7.3 41 NC NC 140
ALPHA + GAMMA CHLORDANE NA ) 06 J 72.0 J 15.4 6.8 10000 NC NC NC
PTA OR EPOXID 1024-57-3 0.3 J 6.9 J 2.4 0.9 700 NC 0 4
METHOXYCHLOR 72-43-5 0.8 J 34.2 J 7.0 3.3 160000 NC 9900 2200
Dioxins/Furans (ng/kg) »
4,6,7,8,9-OCDD 3268-87-9 1950.0 1950.0 1950.0 1950.0 NC NC NC
1,2,3,4,6,7,8,9-OCDF 39001-02-0 44.8 44.8 44.8 44.8 NC NC 870 NC
4,6,7.8-HPCDD 35822-486-9 167.0 167.0 167.0 167.0 NC NC 5 NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 18.1 18.1° 18.1 18.1 NC NC 26 NC
1,2,3,4,7,8,9-HPCDF 55673-89-7 1.7 J 1.7 J 1.7 1.7 NC NC 26 NC
1,2,3,4,7,8-HXCDD 39227-28-6 1.0J 1.0J 1.0 1.0 NC NC 2.6 NC
1,2,3,4,7,8-HXCDF 70648-26-9 2.6 J 2.6 J 2.6 2.6 NC NC 2.6 NC
6,7,8 DD 57653-85-7 3.6J 3.6J 3.6 3.6 NC NC 6 NC
1,2,3,6,7,8-HXCDF 57117-44-9 1.4 J 1.4 J 1.4 1.4 NC NC 2.6 NC’
1,2,3,7,8,9-HXCDD 19408-74-3 2.4 J 2.4 J 2.4 2.4 NC NC 2.6 NC
1,2,3,7,8,9-HXCDF 72918-21-9 0.7 J 0.7 J 0.7 0.7 NC NC 2.6 NC
8-PECDD 40321-76-4 0.6 J 0.6 J 0.6 0.6 NC - NC D.26 NC
2,3,4,6,7,8-HXCDF 60851-34-5 2.1 4 21J 2.1 2.1 NC NC 2.6 NC
4,7,8-PECD 57117-31-4 2.8 J 2.8J 2.8 2.8 NC NC 0.8 NC
8-TCDD 1746-01-6 0.3J 0.3J 0.3 0.3 NC NC D.26 15
Q » NA 5.6 5.6 5.6 5.6 NC NC 0.26 NC
TOTAL HPCDD 37871-00-4 335.0 335.0 335.0 335.0 NC NC NC NC
TOTAL HPCDF 38998-75-3 61.3 61.3 61.3 61.3 NC NC NC NC
TOTAL HXCDD 34465-46-8 29.8 29.8 29.8 29.8 NC NC NC NC
TOTAL HXCDF 55684-94-1 40.4 40.4 40.4 40.4 NC NC NC NC
TOTAL PECDD 36088-22-9 48J 48J 4.8 4.8 NC NC NC NC
TOTAL PECDF 30402-15-4 32.5 32.5 32.5 325 NC NC NC NC
TOTAL TCDD 41903-57-5 2.9 2.9 2.9 2.9 NC NC NC NC
TOTAL TCDF 55722-27-5 12.6 12.6 12.6 12.6 NC NC NC NC




TABLE 5-17B

HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 3 OF 3

NTC21SB02-S0O-0204
NTC21SB02-S0-0406
NTC21SB03-S0-0204
NTC215B04-50-0406
NTC21SB05-S0-0204
NTC21SB06-S0-0204
'NTC21SB07-S0O-0204
NTC215808-5S0-0204
NTC215809-S0O-0204
NTC21SB10-S0-0406
NTC215B11-50-0204
NTC21SB12-S0-0204
NTC215B13-5S0-0204
NTC215SB14-50-0204
NTC215SB15-S0-0204
NTC215B16-50-0204
NTC21SB17-S0O-0507
NTC215B18-S0-0507

TACO Migration to NON-TACO Migration to ORNL Risk Based | ORNL MCL Based
Maximum Average Positive Groundwater - Class 1 Groundwater - Class 1 SSL - Migration from|[SSL - Migration f
Parameter CAS#  |Minimum Result®" )2 g Overall Average | (Soil Component of the | (Soil Component of the ar grafion trom
Result Result Groundwater Ingesti G d . Soil to Soil to
gestion roundwater Ingestion - )
Route)® Route)® Groundwater Groundwater
Herbicides (ug/kg)
- 94-75-7 54.6 J 54.6 J 54.6 31.0 1500 - NC 95 -

DICAMBA 1918-00-9 6.1 J 29.2 J 11.5 4.9 NC NC 280
Inorganics (mg/kg .
ALUMINUM 7429-90-5 3720.0 24300.0 9343.2 9343.2 NC
ANTIMONY 7440-36-0 0.6 0.6 0.6 0.4
ARSENIC 7440-38-2 4.2 85.0J 12.1 121
BARIUM- 7440-39-3 12.4 J 157.0 J 69.3 . 69.3
BERYLLIUM- - 7440-41-7 0.2 4.1 1.0 1.0
CADMIUM - 7440-43-9 0.1 9.6 1.3 1.2 ) . - .
CALCIUM 7440-70-2 4280.0 J 177000.0 54851.8 54851.8 NG
CHROMIUM - 7440-47-3 7.9 34.3 J 15.1 151 ~ D04 180000
COBALT e 7440-48-4 2.3 23.8 8.9 8.9 . S Tl o
COPPER o j 7440-50-8 9.9 124.0 J 47.6 47.6
IRON .. B ) 7439-89-6 6560.0 £5800.0 J 26966.4 26966.4
LEAD o e 7439-92-1 8.9 228.0 J 54.5 54.5
MAGNESIUM - 7439-95-4 3150.0 81500.0 26891.8 26891.8
MANGANESE -~ 7439-96-5 203.0 1690.0 661.5 661.5
MERCURY 7439-97-6 0.0 0.5 0.1 0.1
NICKEL 7440-02-0 4.4 44.4 J 23.2 23.2
POTASSIUM 7440-09-7 558.0 1930.0 1035.1 1035.1
SELENIUM - o e e 7782-49-2 13J 1.3 J 1.3 0.5

7440-23-5 210.0 3370.0 1043.2 1043.2
VANADIUM 7440-62-2 10.5 33.5 19.0 19.0
ZINC ' - 7440-66-6 38.5 1010.0 J 184.5 184.5
Associated Samples: Notes:

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.
2 - The maximum detected concentration is used for screening purposes :

3 - Section 742 Table A, Tier 1 Soil Remediation Objectives for Residential Properties (onlme 2010).

4 - Soil Remediation Objectives for Residential Properties, Non-TACO Chemicals (2010)
5 - USEPA ORNL Soil Screening Level for the Potection of Groundwater (USEPA, 2008)

Values are for hexavalent chromium.
Acenaphthene is used as a surrogate for acenaphthylene

Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene
Nickel criteria based on nickle soluble salts

BAP equivalent criteria based on BaP

lllinois EPA TACO and Non-TACQO criteria for chiordane used as a surrogate for TACO and Non-TACO criteria for alpha- and gamma-chlordane

lllinois EPA TACO and Non-TACO criteria for endosulfan used as a surrogate for TACO and Non-TACO criteria for endosulfan |

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Definitions:

J = Estimated value

NC = No criteria




FIGURE 5-1

HUMAN HEALTH CONCEPTUAL SITE MODEL
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' No VOCs in Groundwater were detected at concentrations that exceed vapor intrusion screening criteria. Therefore, this pathway was not evaluated in the risk assessment.
A blank space indicates that the exposure route is not complete for this receptor.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 SUMMARY OF INVESTIGATION FINDINGS

Surface soil, subsurface soil, and groundwater analytical results were compared to regulatory screening
criteria provided by the lllinois Tiered Approach to Corrective Action Objectives (TACO), lliinois Non-
TACO, and United States Environmental Protection Agency (USEPA). Analytical results were compared
against both the minimum regulatory screening values, which are primarily based on conservative
residential exposure scenarios, and the applicable lllinois TACO Residential and Industrial criteria that
address only ingestion and inhalation exposure routes. The results of the comparisons against the TACO
Ingestion and Inhalation Remediation Objectives for Residential and Industrial recipients for surface soil,

subsurface soil, and groundwater are summarized below.

Surface Soil Results

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial). The highest concentrations of these
constituents were encountered at one sample location, NTC21-SB-21, where they exceeded 12 times the
average concentration. Manganese and lead were detected at concentrations above TACO Ingestion

Remediation Objectives (Residential only).

Benzo(a)anthracene was detected at concentrations that exceed TACO Ingestion Residential (900 ug/kg)
and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-SB-01,
NTC21-SB-03, NTC21-SB-07, NTC21-SB-11, and NTC21-SB-21.

Benzo(a)pyrene was detected at concentrations that exceed TACO Ingestion Residential (90 ug/kg)
and/or Industrial (800 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-5SB-01
through NTC21-SB-03, NTC21-SB-05, NTC21-SB-07 through NTC21-8B-12, NTC21-SB-14, and NTC21-
SB-17 through NTC21-58B-22.

Benzo{b)flouranthene was detected at concentrations that exceed TACO Ingestion Residential (900'
ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-
SB-01, NTC21-SB-03, NTC21-SB-07, NTC21-SB-08, NTC21-SB-10, NTC21-SB-11, NTC21-SB-17, and
NTC21-SB-21. '
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Benzo(k)fluoranthene was detected at a concentration of 21,000 ug/kg (estimated) in soil sample NTC21-

SB-21, located slightly south of Building 1517. This concentration exceeded the TACO Residential
Ingestion Scoil Remediation Objective value of 9,000 ug/kg.

Dibenzo(a,h)anthracene was detected at concentrations that exceed TACO Ingestion Residential (90
ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-
SB-01, NTC21-5SB-03, NTC21-SB-08, NTC21-SB-10, NTC21-SB-11, NTC21-SB-17, and NTC21-SB-21.

Lead was detected at concentrations that exceed TACO Residential Ingestion (400 mg/kg) Soil
Remediation Objectives in soil samples collected from NTC21-SB-10 and NTC21-SB-13.

Manganese was detected at a concentration of 2,420 J mg/kg in soil sample NTC21-SB-14, located
directly north of Building 1517. This concentration exceeded the TACO Residential Ingestion Soil

Remediation Objective value of 1,600 mg/kg.

Subsurface Soil Results

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial). The highest concentrations of these
constituents were encountered at one sample location, NTC21-SB-03, where they exceeded 16 times the
average concentration. Manganese was detected at concentrations above TACO Ingestion Remediation

Objectives (Residential only).

Benzo(a)anthracene was detected at concentrations that exceed TACO Ingestion Residential (900 ug/kg)
and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-SB-02,
NTC21-SB-03, and NTC21-SB-07.

Benzo(a)pyrene was detected at concentrations that exceed TACO Ingestion Residential (90 ug/kg)
and/or Industrial (800 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-SB-02,
NTC21-5B-03, NTC21-SB-05 through NTC21-SB-09, NTC21-SB-11, NTC21-5B-12 NTC21-SB-22.

Benzo(b)flouranthene was detected at concentrations that exceed TACO Ingestion Residential (200
ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-
SB-02, NTC21-SB-03, NTC21-SB-07, NTC21-SB-08, and NTC21-SB-12.
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Benzo(k)fluoranthene was detected at a concentration of 14,000 ug/kg in soil sample NTC21-SB-03 at a
depth of 2 to 4 ft bgs, located in the northwest corner of the site, which is the former location of the
incinerator. This concentration exceeded the TACO Residential Ingestion Soil Remediation Objective

value of 9,000 ug/kg.

Dibenzo(a,h)anthracene was detected at concentrations that exceed TACO Ingestion Residential (90
ug/kg) and/or Industrial (800 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-
SB-02, NTC21-SB-03, NTC21-5B-08, and NTC21-SB-12.

Indeno(1,2,3-cd)pyrene was detected at concentrations that exceed TACO Ingestion Residential (900
ug/kg) and/or Industrial (8,000 ug/kg) Soil Remediation Objectives in soil samples collected from NTC21-
SB-03 and NTC21-SB-07.

Manganese was detected at a concentration of 1,680 mg/kg in soil sample NTC21-SB-09 at a depth of 2
to 4 feet bgs, located southeast of Building 1517. This concentration exceeded the TACO Residential

Ingestion Soil Remediation Objective value of 1,600 mg/kg.

Groundwatér Results

Pentachlorophenol, iron, and manganese were detected at concentrations above TACO Class |

Groundwater criteria.

Pentachlorophenol was detected in one sample collected from NTC21-MW-01 at a concentration [7.8
(estimated) ug/L] exceeding TACO Class | Groundwater criteria (1.0 ug/L). Monitoring well NTC21-MW-

01 is located in the northwest corner of the site, which is the former location of the incinerator.
fron was detected in one sample coliected from NTC21-MW-02 at a concentration (34,000 ug/L)
exceeding TACO Class | Groundwater criteria (5,000 ug/L). Monitoring well NTC21-MW-02 is located

north of Building 7801. -

Manganese was detected at concentrations that exceed TACO Class | Groundwater criteria (150 ug/L) in
groundwater samples collected from NTC21-MW-02 through NTC21-MW-05.

Summary of Impact to Media

It is difficult to assess whether impacts to media are due to current or past activities.  Constituents

encountered in the soil and groundwater at the site are consistent with the current industrial use of site
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facilities as paint, electrical, plumbing, etc. shops; a temporary hazardous waste storage area; and the
garage and fueling station for base support and government vehicles, in addition to offices.
Concentrations of semivolatile organics in soil were relatively high at two sampling locations, NTC21-SB-
03 and SB-21. Impacts to subsurface soil in SB-03, located the northwest portion of the site could be
related to discharges from Building 1600A or on-site spills as well as past uses. Impacts to surface soil in
SB-03, located near the shop storage area south of Building 1517, could be related to a spill as well as

past uses. Elevated inorganic levels could be related to the past use of the site for coal storage.

6.2 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT

Four potential receptor groups were evaluated in the HHRA for Site 21. These included:
occupational/maintenance workers, adolescent trespassers, adult and child residents, and construction
workers. Non-carcinogenic and carcinogenic risks were evaluated for these receptors under RME and
CTE exposure scenarios. Evaluations considered exposure to surface and subsurface soil, and
groundwater. Exposure to groundwater was considered under scenarios where it would and wouldn’t be
used for domestic purposes. The scenario where it wouldn’t be used is based on the assumption that an

ordinance would remain in place against it use.

Non-Carcinogenic Risks

Pathway-specific RME and CTE His are less than or equal to 1.0 for occupational/maintenance workers
and adolescent trespassers in the study area. However, RME and CTE total Hls (12 and 2, respectively)
are greater than 1.0 for the future construction workers in the study area. For future construction workers,
inhalation of manganese and arsenic on particulates/dusts from surface and subsurface soil accounted
predominantly for the non-carcinogenic risk for both the RME and CTE scenarios. Groundwater Hls for

the construction worker scenario for both RME and CTE were below 1.0.

Non-Carcinogenic Risks - Residential Scenario with No Domestic Groundwater Use

RME and CTE His for future adult residents were less than 1.0 if the domestic use of groundwater
pathways are not included. For this reason, with the groundwater ordinance in place, adverse non-
carcinogenic health effects are also not anticipated for these receptors. RME Hls are greater than 1.0 for
future child residents in the study area. However, the CTE Hls for the future child resident are less than
or equal to 1.0. For future child residents, ingestion of arsenic, iron, and cobalt from subsurface and

surface soil are the primary items of concern in the RME scenario.
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Non-Carcinogenic Risks - Residential Scenario with Domestic Groundwater Use

Direct exposure to groundwater at Site 21 is not expected to occur under current and/or future land uses.
However, the residential groundwater scenario was also evaluated based on the assumption that
groundwater at the site, although very unlikely, could be used as a source of domestic drinking water in
the future. Pathway-specific RME and CTE Hls were greater than 1.0 for child and adult residents in the
study area under this scenario. For future child residents, ingestion of subsurface and surface soil and
ingestion of groundwater are the primary pathways of concern in the RME scenario with multiple COPCs
contributing to these estimates. For future adult residents, ingéstion of coball, iron, and manganese in

the groundwater would be the primary item of concern in this RME scenario.

Carcinogenic Risks

RME and CTE cancer risk estimates for construction workers, adolescent trespassers, and
occupational/maintenance workers for Site 21 do not exceed the target USEPA and Hlinois TACO Tier 3
cancer risk range (1x10™ to 1x10’6). While RME cancer risk estimates for these receptors exceed the
lllinois EPA risk goal (1x10’6) for TACO Tier 1 and 2, the baseline risk assessment proVided in this report

is consistent with a Tier 3 Evaluation.

Carcinogenic Risks - Reéidential Scenario with No Domestic Groundwater Use

The total site (excluding the domestic use of groundwater) RME cancér risk estimates for total future
residents (adult and chiid) exceed the target USEPA and lillinois EPA TACO Tier 3 cancer risk range
(1x10™ to 1x10®) and the lllinois EPA TACO Tier 1 and 2 risk goal (1x10®). The CTE risk estimate is
within the target USEPA and Hlinois EPA TACO Tier 3 cancer risk range, but exceeds the lllinois EPA
TACO Tier 1 and 2 risk goal. The major contributors to cancer risk at Site 21 under this scenario are
primarily arsenic and ¢c-PAHs, and to a lesser degree Aroclor-1260 and dioxins, in surface and subsurface

soil.

Carcinogenic Risks - Residential Scenario with Domestic Groundwater Use

The total site {soil and groundwater) RME cancer risk estimate for total future residents (adult and child)
exceeds the target USEPA and lllinois EPA TACO Tier 3 cancer risk range (1x10™ to 1x10°) and the
lllinois EPA TACO Tier 1 and 2 risk goal (1x10®). The CTE risk estimate is within the target USEPA
cancer risk range, but exceeds the lllinois EPA TACO Tier 1 and 2 risk goal. The major contributors to
cancer risk at Site 21 under this scenario are arsenic and ¢-PAHs in subsurface and surface soil and to a .
lesser degree, dioxins and Arochlor-1260 in surface soil; and pentachlorophenol, arsenic, ¢c-PAHSs,

tetrachloroethylene, dioxins, Aroclor-1260, and delta-BHC in groundwater.

6-5



REVISION 1
FEBRUARY 2011

Contaminants of Concern

Based on the non-cancer and cancer evaluations, the following contaminants with non-cancer HQs

greater than 1.0 or with cancer risks greater than 1x10™ were identified as COCs:

o c-PAHs, arsenic, and iron for residential exposure to surface soil.
+ Arsenic, iron, cobatlt, and c-PAHSs for residential exposure to subsurface soil.

 Inhalation of manganese in subsurface and surface soil by construction workers.

if the domestic use of groundwater is taken into consideration, based on the non-cancer and cancer
evaluations, the foIIoWing contaminants with non-cancer HQs greater than 1.0 or with cancer risks greater
than 1x10™ were identified as COCs: arsenic, cobalt, iron, manganese, pentachlorophenol, and dioxins for
residential exposure to groundwater. However, direct exposure to groundwater at Site 21 is not expected
to occur under current and/or future land uses because the facility and the area surrounding the facility
are supplied by public water, the facility has a groundwater use restriction in place, and there are no

drinking water wells located downgradient of the site.

When the maximum concentrations of the inorganic compounds detected at Site 21 in surface soil were
compared to background data established for use by the lllinois EPA, no inorganics were found to be
below background, based on maximum concentrations. However, if the overall averages of detected
inorganics were compared to the background data set, aluminum, antimony, arsenic, barium, cobalt, iron,
manganese, and vanadium were below the background values. This indicates that it is possible that

these inorganic compounds at Site 21 could be background constituents.

Carcinogenic risks were calculated using the highest concentrations of c-PAHs encountered at the site.
These occurred for subsurface and surface soil at sampling locations NTC21-SB-03 and SB-21,
respectively. Concentrations of c-PAHs at these two locations were relatively high compared to the results
obtained from all of the other sampling location across Site 21. Therefore, theoretical excess lifetime
cancer risks are likely overestimated given the application of the maximum detected soil concentration of
BaP Equivalents as the EPC. Inclusion of such high outlier maximum concentrations also will yield the
calculation of relatively high mean and 95 percent UCL of the mean concentrations, potentially resuiting in

an overestimation of risks for scenarios that use statistical values as EPCs.
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6.3 RECOMMENDATIONS

Soil

Recommendations for soil will be provided in final document.

Groundwater

Recommendations for groundwater will be provided in final document.
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BORING LOG

T Tetra Tech NUS, Inc.

FL(;E%_NW; GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID: NTC215B01 S Date; 09/26/2008
Project Number: 112G01797 Geologist; Shannon Hill End of Boring Date; 09/28/2008
Drilling Company: Lead Driller; Background PID Screening: 0.0 ppm
Drilling Rig: Drilling Method; vert To Wel|? (Wi ; No (N/A)
Site 21 - Investigation - Boring ID: NTC21SB01
o Run Lithology
g = : S Ex
\“%f No. g uscs Primary Color Secondary Color y Primary Description Secondary Descriptors ;_3‘ ,U
=
2
0 1 50 OTHER black -Select- DRY ASPHALT/PAVEMENT
1 GP light grey -Select- DMP GRAVEL subbase fill
SC-ML brown -Select- MST SAND with silt and clay silt increases with depth trace gravel
2
3

'End of Boring: 4 feet bgs :
Notes: Boring caved in to 2.3' bgs prior to obtaining GW level measurement. Boring is dry.



L Tetra Tech NUS, Inc. BORING LOG

-Esmﬂjegnmuamg. GREAT LAKES NTC - Site 21 - Investigation - Event 1 B ID: NTC21SB02 Date: D9/28/2009
Project Number: 112601797 Geologist: Shannon Hill End of Boring Date; 11/13/2008
Drilling Company; TTL Lead Driller; Chris White Background PID Screening: 0.0 ppm
Drilling Rig; DPT/Split spoon Dritling Method; Direct-Push Technology Convert To Well? (Well ID); Yes (NTC21MWD1)
[Analyticall
Site 21 - Investigation - Boring ID: NTC215B02 Results -
IScreenin:
o Run Lithology w
g2 ) £x
%: No 95 uscs Primary Color Secondary Color Primary Description Secondary Descriptors % ,U
= .
2 .
0 1 82 SP-SM black dark brown DRY SAND with silt primarily fill material trace gravel trace organics (grass at top)
1
2
3
4 2 100
5
6
7

End of Boring: 8 feet bgs
Notes: Boring caved in to 2' bgs prior to obtaining GW level measurement. Boring is dry. Returned to this location to install Monitoring Well. Collected an addition deeper san
previously the DPT could not get past 4' bgs.



BORING LOG

'&'. Tetra Tech NUS, Inc.

E Sh‘e o : GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID; NTC21SB03 ) S Date; 09/28/2009
Project Number; 112G017987 . Geologist; Shannon Hill | End of Boring Date; 08/28/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig; DPT Drilling Method: Direct-Push Technology Convert To Well? {Well ID); No (N/A}
Site 21 ~ Investigation - Boring ID: NTC21S803
o Run - Lithology
§§ ] 4
=71 No § uscs Primary Color Secondary Color A Primary Description Secondary Descriptors
=
=
1] 1 50 SP-sM dark brown -Select- DRY SAND with silt trace gravel fill material
1
2
3

End of Boring: 4 feet bgs :
Notes: Boring caved in to 4.9' bgs prior to obtaining GW level measurement. Boring is dry.



Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

T Tetra Tech NUS, Inc.

BORING LOG

- Site 21 Boring ID: NTC215B04 Start Date: 09/27/2009
Project Number; 112G017987 Geologist: Shannon Hill End of Boring Date; 08/27/2009
Drilling Company: TTL Lead Drilier; Chris White Background PID Screening; 0.0 ppm
Drilling Rig: DPT Drilling Method: Direci-Push Technology Convert To Well? (Well ID); Yes (NTC21MWO02)
[Analytica
Site 21 - Investigation - Boring ID: NTC215B04 Results
IScreenin
o Run - Lithology »
83 = €3
3';2 No. E uscs Primary Color Secondary Color E Primary Description Secondary Descriptors % ,U
£ £
2
1] 1 75 OTHER black ~Seiect- DRY ASPHALT/PAVEMENT
GW grey -Select- DRY GRAVEL
1 SP .black dark orange DRY SAND iittle silt trace gravel
2
3 SC-ML black brown MST SILT with sand and clay trace gravei
4 2 60 SM black -Selecl- WET SILTY SAND trace gravel
5 CL-ML black -Seiect- WET CLAYEY SILT trace sand and gravel
[]
7
8 3 75 SM brown -Select- WET GRAVELLY SAND with silt
9 SP brown ~Select- WET SILTY SAND trace fine-medium gravel sikt.increase with depth
10
1
12 4 62 CL-ML grey -Select- WET CLAYEY SILT trace sand and gravel
13
14
15 SC-SM grey -Select- MST SAND with siit and clay trace gravel
16 5 100 CL-ML grey -Select- MST CLAYEY SILT sitt increases with depth trace sand and gravel
17
18
18
20 6 80
21
22
23
24 7 85
25
26
27

End of Boring: 28 feet bgs




Notes: Boring caved in to 17' bgs prior to obtaining GW level measurement.



: GREAT LAKES NTC - Site 21 - Investigation - Event 1

LiJ Tetra Tech NUS, Inc.

BORING LOG

site 21 Boring ID: NTC21SB0S Start Date: 09/28/2009
Project Number; 112G01797 Geologist: Shannon Hill End of Boring Date: 09/28/2009
Drilling Company; Lead Driller; Background PID Screening: 0.0 ppm
Drilling Rig; Drilling Method: Convert To Well? {Well ID): Yes (NTC21MWO3)
Analytica
Site 21 - Investigation - Boring ID: NTC21SB05 Results -
IScreenin
o Run - _ Lithology "
§E B3 3 v
=2} No, g uUscs Primary Color Secondary Color 4 Primary Description Secondary Descriptors ':; ?
=
2
0 1 85 OTHER black ~Select- DR} ASPHALTIPAVEMENT
sP black brown DRY SAND trace gravel fill matenal
1 CL-ML brown -Select- MST CLAYEY SILT littie sand and gravel
2
3 SP light brown -Select- DRY GRAVELLY SAND f-¢ sand and gravel
4 2 60 SP brown -Select- WET SAND fill trace silt and gravel
5 CL black dark grey WET; CLAY with sand and sitt reworked clay sand and silt decreases with depth
6
7
8 3 67 CcL brown grey-brown WET| CLAY
1 .
10 SP brown -Select- WET SAND trace silt and gravel
11

End of Boring: 12 feet bgs

Notes: None




e
- Site 21

Project Number: 112G01787

Drilling Company: TTL

&) Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Boring ID: NTC21SB06

Geologist; Shannon Hill
Lead Driller: Chris White

BORING LOG

Start Date: 09/27/2009

End of Boring Date; 08/27/2009
Background PID Screening: 0.0 ppm
Convert To Well? {Well 1D}: No (N/A)

Drilling Rig: DPT Drifling Method: Direct-Push Technology
Site 21 - Investigation - Boring ID: NTC21SB06
o Run - Lithology -
gg = s _'g
3';2 No. é’ uscs Primary Color Secondary Color Primary Description Secondary Descriptors % ?
-
1] 1 7-5g OTHER black -Select- DR’ ASPHAL T/PAVEMENT
SP black light brown MST SAND primarily fill material trace gravel

1

2

3 SC-ML brown -Select- MST SILT with sand and clay trace gravel

4 2 75

5 CL-ML brown -Select- WET CLAYEY SILT trace sand and gravel

6
S——

7

8 3 75

9

10

1

End of Boring: 12 feet bgs

Notes: Boring stayed open to 12' bgs prior to obtaining GW level measurement.



w0

- Site 21

Project Number; 112G01797

Drilling Company: TTL

—~: Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

BORING LOG

Boring ID; NTC21SB07 Start Date; 09/27/2009
Geologist: Shannon Hill End of Boring Date; 09/27/2009
Lead Driller; Chris White Background PID Screening: 0.0 ppm

Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well [D); No (N/A)
Site 21 - Investigation - Boring ID: NTC21SB07
o Run Lithology -
E3 = = g2
‘m-:i No. g uscs Primary Color Secondary Color Primary Description Secondary Descriptors ‘% ?
=
2
0 1 82 OTHER black -Selact- DR ASPHALT/PAVEMENT
SP-SM dark brown dark orange MST SAND with sitt littie -m gravel

1

2

3 CL-ML grey-brown -Select- MST CLAYEY SILT fittle sand and trace gravel

4 2 92 SC-sM brown -Select- WET| SAND with silt and clay trace grave!
——

5 CL-ML brown grey-brown WET CLAYEY SILT . trace sand and gravel

[

7

8 3 100

9

10

1 .

End of Boring: 12 feet bgs

Notes: Boring caved in to 7.1' bgs prior to obtaining GW level measurement.



BORING LOG

TE| Tetra Tech NUS, Inc.

f Si(.e & : GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID: NTC21SB08 5 Date; 09/28/2008
Project Number; 112G01797 Geologist: Shannon Hill End of Boring Date: 09/28/2008
Drilling Company; TTL Lead Driller; Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Welf? {Well ID): Yes (NTC21MW04)
Site 21 - Investigation - Boring ID: NTC21SB08
o Run - _ Litholo:
I - : -
= 72| No. § UsSCcs Primary Color Secondary Color 2 Primary Description Secondary Descriptors
=
=2
0 1 7-5 OTHER black ~Select- DR ASPHALT/PAVEMENT .
SP-SM light brown -Select- DRY SAND little silt trace grave! fill materiai
1 CL-ML brown -Select- MST CLAYEY SILT littie sand and trace gravei fill matenial
2
3 SM brown -Select- MST SAND with sitt ittle clay (native)
4 2 70
CL-ML brown -Select- MST CLAYEY SILT trace sand and gravel
- K
6
7

End of Boring: 8 feet bgs
Notes: Boring caved in to 6.0' bgs prior to obtaining GW level measurement.



BORING LOG

T} Tetra Tech NUS, Inc.

Erolect : GREAT LAKES NTC - Site 21 - investigation - Event 1 Bori D: NTC21SB08 s Date; 09/26/2009
Project Number: 112G01797 Geologist: Shannen Hill End of Boring Date; 09/26/2009
Drilling Company; TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology = Convert To Well? {Well ID): No (N/A)
. . jAnalytical
Site 21 - Investigation - Boring ID: NTC21SB09 Resul
{Screenin
o Run - _ Lithology N
28 = £
‘"%i’ No :’5 uscs Primary Color Secondary Color g Primary Description Secondary Descriptors 2 o
= £
~ g
3] 1 82 * OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown MST SAND trace silt and gravel
1
2 SC-SM black dark brown MST SAND with silt and clay trace gravel
3
4 2 75
5 CL-ML brown grey-brown MST CLAYEY SILT trace sand and gravel
[3
7
8 3 a5
8
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 4.2' bgs prior to obtaining GW level measurement.



BORING LOG

-ﬂ;;Tetra Tech NUS, Inc.

E sier o : GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID; NTC21SB16 Date; 09/26/2008
Project Number: 112G01787 : Geologist: Shannon Hill : d of Boring Date; 08/26/2009
Drilling Company; TTL Lead Drifler: Chris White Background PID Screening:; 0.0 ppm
Drilling Rig; DPT Drilling Method: Direct-Push Technology . Convert To Well? {Well ID): No (N/A)
. Analytical
Site 21 - Investigation - Boring 1D: NTC21SB10 Results -
. [Screenin,
of—Run . ; Lithology -
€8 o i 52
=Z| Ne g uscs Primary Color Secondary Color Primary Description Secondary Descriptors ‘% ,U
= .
2 .
0 i 80 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND Primarily filt material trace gravel
1
CL-ML brown -Select- MST CLAYEY SILT littie sand and trace gravel
2
3
4 2 55
CL-ML brown -Select- MST SILTY CLAY trate sand
H
6
7 CL-ML grey-brown -Select- WET SILTY CLAY trace sand
8 3 100 SC-SM brown -Select- WET SAND with silt and clay
8 ’ CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel (clay increases with depth)
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 5.9' bgs prior to obtaining GW level measurement.




BORING LOG

'&?Tetra Tech NUS, Inc.

?éﬁ;:_%ﬂgmg; GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID; NTC21SB11 S Date; 09/26/2008
Project Number: 112G01787 Geologist; Shannon Hill End of Boring Date; 09/26/2009
Drilling Company: d Driller; Background PID Screening; 0.0 ppm
illing Rig: . Drilling Method: Convert To Well? {Well ID); No (N/A)
Analytica
Site 21 - Investigation - Boring ID: NTC21SB11 Resuits
[Screenin:
o Run Lithology “
g3 = 3 £
!:E No g uscs Primary Color Secondary Color X Primary Description Secondary Descriptors % ?
Ed
=2
S— S ——
0 1 55 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND . trace gravel
|
1
2
3
4 2 77 CL-ML dark brown -Select- MST SILTY CLAY little sand and trace gravel
5 ML brown grey-brown MST SLT trace clay and sand
4
7
8 3 77
9 CL-ML grey -Select- MST CLAYEY SILT trace sand and gravel
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 7.7' bgs prior to obtaining GW leve! measurement.



- Site 21

Project Number; 112G01787

¥} Tetra Tech NUS, Inc.

; GREAT LAKES NTC - Site 21 - Investigation - Event 1

Boring ID: NTC218B12

Geologist: Shannon Hill

BORING LOG

Start Date: 09/26/2009

End of Boring Date; 08/26/2009
Background PID Screening: 0.0 ppm

Drilling Compapy; TTL Lead Driller: Chris White
Drilling Rig; DPT Drilling Method: Direci-Push Technology Convert To Well? (Well ID}); No (N/A)
tAnalyticall
Site 21 - Investigation - Boring ID: NTC21SB12 Results -
IScreenin,
o Run - _ Lithology -
g8 ¥ ] £
“%i No. ? uscs Primary Coior Secondary Color ¥ Primary Description Secondary Descriptors '% ,U
=
2 S—
0 1 60 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND Primarily fill material trace gravel
1
2
3
4 2 &5 8C-sM brown’ -Select- WET SAND with silt and clay trace gravel
5
]
7
8 1 3 50 CL-ML brown grey MST CLAYEY SILT Trace gravel and sand
[]
10
11

End of Boring: 12 feet bgs

Notes: Boring caved in to 7.7’ bgs prior to obtaining GW level measurement.



| Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

BORING LOG

v “Site 21 Boring 1D: NTC21SB13 Start Date: 08/27/2009
Project Number; 112601797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company; TTL Lead Driller; Chris White Background PID Screening; 0.6 ppm
Drilling Rig; DPT Drilling Method; Direct-Push Technology Convert To Well? {Well ID): No (N/A)
Site 21 - investigation - Boring ID: NTC21SB13
o Run Lithology
FE] R 3 £z
*‘%f No. g uscs Primary Color Secondary Color A Primary Description Secondary Descriptors ‘% ?
=
2,
0 1 80 OTHER black -Select- DR! ASPHALT/PAVEMENT
GW grey other - describe | DRY GRAVEL gray-white
SP black dark orange DRY SAND primarily fill material
=m
2
3 CL brown -Select- MST s CLAY with some sit and sand trace grave!
4 2 80
5 SP brown -Select- WET SAND trace grave! silt and sand
6
CL-ML brown grey WET CLAYEY SILT silt increase with depth trace sand and gravel
7
8 3 85 ’
9
10
i1

End of Boring: 12 feet bgs

Notes: Boring caved in to 6.6 bgs prior to obtaining GW level measurement.




- Site 21

T} Tetra Tech NUS, Inc.

. GREAT LAKES NTC - Site 21 - Investigation - Event 1 Bori . NTC21SB14

Project Number; 112G01797

Drilling Company; TTL

Geologist: Shannon Hill
Lead Driller; Chris White

BORING LOG

Start Date: 09/27/2009

End of Boring Date: 09/27/2009
Background PID Screening: 0.0 ppm

Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB14 Results -
[Screenin
Run Lithology
o
g8 s 3 Ex
i";z No. § uscs Primary Color Secondary Color Primary Description Secondary Descriptors ‘:; ,D
=
2
0 1 77 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP dark brown dark orange DRY SAND little sitt trace gravel

1

2 ML black brown MST SILT with clay trace fine gravel

3

4 2 77 SC-SM brown -Select- WET SAND with silt and clay trace gravel

5

L]

7 CL-ML brown grey WET CLAYEY SILT trace sand and gravel

8 3 a5

9

10

i1

End of Boring: 12 feet bgs

Notes: Boring caved in to 6.3' bgs prior to obtaining GW level measurement.



&) Tetra Tech NUS, Inc. BORING LOG

E_ quﬁeg§211uamg GREAT LAKES NTC - Site 21 - Investigation - Event 1 B D: NTC21SB15 s Date; 09/27/2008
Project Number: 112G01757 Geologist: Shannon Hill ) End of Boring Date; 03/27/2008
-Drilling Col H L.ead Drilier; Background PID Screening; 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID}): No {(N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB15 Resuits -] -
IScreenin:
o—Run__ Lithology i
S EE . i3
2| No. 2 uscs Primary Color Secondary Color 1 Primary Description Secondary Descriptors 2 ?
=
=2
0 1 5 OTHER black -Select- ORY ASPHALT/PAVEMENT
SM brown dark orange ORY SILTY SAND trace gravel-primarily fill
1
2
3
4 2 a2 SC-SM dark brown -Select- WET, SAND with siit and clay
SM brown -Selecl- WET] SILTY SAND sitt increases with depth
5
ML grey - -Select- WET| SILT trace gravel and sand
6 CL-ML brown -Select- WET SILTY CLAY trace sand and gravel
7 SC-SM brown -Select- WET] SAND with silt and clay trace gravel

End of Boring: 8 feet bgs .
Notes: Boring caved in to 6.3' bgs prior to obtaining GW level measurement.




- Site 21
Project Number; 112G01797
Drilling Company: TTL

T} Tetra Tech NUS, Inc.

. GREAT LAKES NTC - Siie 21 - investigation - Event 1 Boring ID: NTC21SB16

Geologist; Shannon Hill
Lead Driller; Chris White

BORING LOG

Start Date: 09/27/2009

End of Boring Date: 09/27/2009
Background PID Screening: 0.0 ppm

Driliing Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well 1D}: No (N/A)
Site 21 - Investigation - Boring ID; NTC21SB16
o Run Lithology
EL x 4
3.,5\ No. g uscs Primary Color Secondary Color 3 Primary Description Secondary Descriptors
= N
=
0 1 82 CTHER black ~Select- DRY ASPHAL T/PAVEMENT
8P-8SM dark brown dark orange MST SAND with silt FILL trace gravel
1
2 CL-ML dark grey -Select- MST CLAYEY SILT trace sand and gravel
3 CL-ML brown -Select- MST CLAYEY SILT trace sand and gravel
4 2 82
5 SC-SM brown -Select- WET] SAND with siit and clay trace gravel
6
7
8 3 77
[} CL-ML brown grey WET _CLAYEY SILT trace sand and gravel
10
"

End of Boring: 12 feet bgs

Notes: Boring caved in to 5' bgs prior to obtaining GW ievel measurement. Boring dry.




i) Tetra Tech NUS, Inc.

: GREAT LAKES NTC - Site 21 - Investigation - Event 1

BORING LOG

TSie 21 Boring ID: NTC21SB17 Start Date: 09/26/2009
Project Number; 112G01797 Geologist: Shannon Hill End_of Boring Date; 09/26/2009
Drilling Company: Lead Driller; Background PID Screening; 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB17 Results -
[Screenin:
o Run _ Lithology «
g3 = Ev
5.{ No. ? uscs Primary Color Secondary Color Primary Description Secondary Descriptors 2 ,O
=
2
0 1 77 OTHER black -Select- DRY ASPHALT/PAVEMENT
CL-ML dark brown black MST SILTY CLAY trace sand and gravel
—
2
3 CL-ML brown -Select- MST SILTY SAND little sand and trace gravel
4 2 82
5 SP brown -Select- WET SAND with silt and ciay iittie sitt and clay trace gravel
[3
7 SP brown -Select- WET SAND with silt and clay ittte fine gravel
8 3 85 CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel
E]
10
11

End of Boring: 12 feet bgs

Notes: Boring caved in to 8.6' bgs prior to obtaining GW level measurement.



Project Number: 112G01797

Drilling Company: TTL

@ Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1
- Site 24

Boring ID; NTC215B18

Geologist: Shannon Hill
Lead Driller: Chris White

BORING LOG

Start Date: 09/26/2009

End of Boring Date: 09/26/2009
Background PID Screening: 0.0 ppm

Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes (NTC21MWOE)
[Analytical
Site 21 ~ Investigation - Boring ID: NTC21SB18 Resuits -
Screenin
o Run - _ Lithology -
g8 = = £
*'3;; No. g uscs Primary Color Secondary Color 3 Primary Description Secondary Descriptors g_ ?
2
0 1 50 OTHER black -Select- DRY ASPHALT/PAVEMENT
CL-ML dark brown ~Select- MsT SILTY CLAY trace sand
1 CL-ML brown -Select- MST SILTY CLAY trace sand and gravel
SC-SM brown -Select- MST SAND with silt and.clay littie fine gravel
2
3
4 2 50
5
[
7 SC-SM brown -Select- WET SAND with silt and clay iittle gravel
8 3 55
9
10 SC-SM arey -Select- WET)| SAND with silt and clay little fine gravel
1

End of Boring: 12 feet bgs

Notes: Boring caved in to 8.6' bgs prior to obtaining GW level measurement.



L Tetra Tech NUS, Inc.

BORING LOG

Project Name: - Si - igation - Boring 1D Start D
Proie 211 GREAT LAKES NTC - Site 21 - Investigation - Event 1 5 . NTC21SB19 . 09/27/2009
Project Number: 112G01787 Geologist: Shannon Hill End of Boring Date; 09/27/2009
Drilling Company: Lead Driller; Background PID Screening: 0.0 ppm
Drilling Rig; Drilling Method: Convert To Well? (Well ID): No (N/A)
[Analytica
Site 21 - Investigation - Boring ID: NTC21SB18 Results -
[Screenin:
g Run - Lithology B
&g > . 53
\"".z No. é’ uscs Primary Color Secondary Color Primary Description Secondary Descriptors '% ,o
-
=
0 1 50 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black " -Select- DRY © SAND fill trace gravel
1
2
3 CL-ML dark grey -Select- MST CLAYEY SILT trace sand and gravel
4 2 75 CL-ML brown -Select- MST CLAYEY SILT trace sand and gravel
5 SC-sM brown -Select- WET CLAY with sand and silt trace grave!
[
7
8 3 100
E) CL-ML grey ~Select- WET CLAYEY SILT trace sand and gravel
10
M

End of Boring: 12 feet bgs

Notes: Boring caved in to &' bgs prior to obtaining GW level measurement. Boring dry.



BORING LOG

T} Tetra Tech NUS, Inc.

Fé?‘j:_%uamg; GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID; NTC21SB20 S Date; 09/26/2009

Project Number: 112601767 . Geojogist: Shannon Hill . End of Boring Date; 09/26/2009

Drilling Company; TTL Lead Drilier; Chris White Background PID Screening: 0.0 ppm

Drilling Rig; DPT Drilling Method: Direct-Push Technology Convert To Well? {Well ID):; No (N/A)

Site 21 - Investigation - Boring iD: NTC21SB20
o Run - Lithology "
g4 z £
\"%i No. g uscs Primary Coior Secondary Color Primary Description Secondary Descriptors 2 ?
=
2
0 1 37 OTHER black -Select- OR’ ASPHALT/PAVEMENT
1 SW brown -Select- DRY SAND little gravel
2 CL-ML dark brown brown MST SILTY CLAY . trace sand and gravel clay and sand increases with depth
3
4 2 50
5
6 SC-SM brown -Select- WET! SAND with silt and clay trace gravel
7
8 3 50
CL-ML grey-brown arey MST CLAYEY SLT trace sand and gravel

9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in o 7.6' bgs prior to obtaining GW level measurement.



Project Number: 112G01767

%jTetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1
- Site 21

Boring ID: NTC21SB21

Geologist: Shannon Hilt

BORING LOG

Start Date; 09/26/2009
End of Boring Date; 09/26/2009

Drilling Company; TTL {.ead Driller; Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drifling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Site 21 - investigation - Boring ID: NTC21SB21
or—Run___ _ Lithology N
E3 fa 5 £
""’.i No, g uscs Primary Color Secondary Color 3 Primary Description Secondary Descriptors 3 o
= =
2 B
Ty —
0 1 70 OTHER black -Select- DRY ASPHALT/PAVEMENT
sP black brown DRY SAND trace gravel
1
2 CL-ML dark brown brown MST SILTY CLAY iittle sand and trace gravel
3
4 2 75 SC-SM brown -Select- MST SAND with silt and clay litle gravel
5
6
—
7
8 3 100 sM brown -Select- WET SILTY SAND
9 CL-ML brown grey-brown WET CLAYEY SILT silt increase with depth trace sand and gravei
10
11

End of Boring: 12 feet bgs

Notes: Boring caved in to 7.2' bgs prior to obtaining GW levet measurement.




- Site 21

Project Number; 112601797

Drilling Company: TTL

Drilting Rig: DPT

i Tetra Tech NUS, Inc.

: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Boring 1D: NTC21SB22

Geologist: Shannon Hill

Lead Driller: Chris White
Dritling Method: Direct-Push Technology

BORING LOG

Start Date: 09/27/2009

End of Boring Date: 09/27/2008
Background PID Screening; 0.0 ppm

Convert To Weil? {Well ID); Yes (NTC21MWOS)

Site 21 - Investigation - Boring ID: NTC21SB22

jAnalyticall
Results -
[Screenin:

Lithology

Run
o _l
g3 E g
5';3 No. ? uscs Primary Coior Secondary Color g Primary Description Secondary Descriptors
=
2 <
0 1 87 OTHER black “Sekect- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND trace gravel
1
2
3
4 2 87 CL-ML black grey MST CLAYEY SILT trace sand and gravel
5 SC-SM brown -Select- WET SAND with silt and clay trace gravel
6
7
8 3 77
CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel
5 .
10
11

End of Boring: 12 feet bgs

Notes: Boring caved in to 4.2' bgs prior to obtaining GW level measurement. Boring dry.



P

B-3 SAMPLE LOG SHEETS - SOIL



@ Tetra Tech NUS, Inc.
site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB01-S0-0102 Created By Shannon Hilt
TtNUS Project # 112G01797 Sample Location ID NTC21SB01 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
3 5 5 33 i g :
o ® > 33 o ] o
=] L= 8 =2 =X
o - ~ k-
. [ad
~ [=]
3
9/28/09 DPT 0.5 0.5 brown
nalysis Records
O [=]
8 S = 2z 8 3 e < 3 g 2
= =3 3 o > ® o c ] 2 3 o
o () o > - 50 [ 35 ] =) =
2] o5 o o = = 3 3
o o & =T < ® o #*
8 @ = o 3
e ~ 2.5 = 3 n
w3 < e @
(] +
n
SW-846 TCL 4oz
. p 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - ED0O0000105-
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

SOIL SEDIMENT SAMPLING LOG

Project Information
Facility Name GREAT LAKES NTC Sample ID # NTC21SB02-S0-0204  Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB02 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type _Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes -

No Notes

- End of Report -




E] Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

~oject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # ) NTC215B02-S0-0001 Created By Shannon Hill
TENUS Project # 112G01797 . Sample Location ID NTC21SB02 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB02-S0-0406 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB02 Created Date 11/13/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill -
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

-oject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB03-50-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB03 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hil! Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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: H

General Observations and Notes

No Notes
- End of Report -




t éTetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB03-S0-0204 Created By Shannon Hilt
TtNUS Project # 112G01797 Sample Location ID NTC21SB03 Created Date 9/26/09
Task/Contracf # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

‘roject Information

SOIL SEDIMENT SAMPLING LOG

Shannon Hill

Facility Name GREAT LAKES NTC: Sample ID #- NTC21SB04-S0O-0001 Created By
TtNUS Project # 112G01797 Sample Location ID NTC21SB04 Created Date 9/27/09
Task/Contract # 0064 Sampled By - Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




.ﬂ; Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB04-S0-0406 Created By Shannon Hili
TtNUS Project # 112G01797 Sample Location ID NTC21SB04 Created Date 9/27/09
Task/Contract # 0064 Sampled By . Shannon Hill Modified By -Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

roject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB05-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID  NTC21SB05 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration 'Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete - Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB05-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB0O5 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
o = o v O o
2 3 2 g3 2 s 2
o o =3 33 o ° ]
=] - T 2 =
=% S ~ =1
pe-J [ad
s o
3
9/28/09 DPT 0.5 2 brown
Analysis Records
sl g | 2 Iz 58 7 e | 2 g g 3
= o 3 ] >0 o c o a E ]
® ] ® Fa 50 0 3 ] c 5
2] ° o = o = = 3 5
o a 2 -5 < o o #
(1] 0 < ~ O =3
a ~ u.o = 3 a
w3 < o @
(] 4
1]
SW-846 TCL j«i(o:lfe-
. 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
&/ 19/28/09 |10:10 | o2 ien85/6010 | st/PCB/TAL 4°C 3 |clear ;V”/OT“;QO . 1
B Metals
cap
4° ED
«” |9/28/09 |10:10 |Sw-846 8260B |TCL vOCs C/HNa04S/MeO |4  |TerraCore |TerraCore £D00000105-
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

SOIL SEDIMENT SAMPLING LOG

‘roject Information

Facility Name GREAT LAKES NTC Sample ID #- . NTC21SB06-50-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB06 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




E ETetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB06-50-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB06 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
= =~ 0
g = a T3 & & &
-+ 3 " T 3 -] ° @
® ) T 3= " 5 o
=] ~ ‘a T =
Q - L) k-]
b= (a4
= )
3
9/27/09 DPT 0.3 2 dark brown
Analysis Records
s 8 | ¢ 3z 28 3 e| 2 2 |g| g
= -+ 3 + > 0 <] c -] E- 3 o
® o ® Tz 50 g 3 o c 5
a o o3 - = 3
- o & -5 P P o #*
] 7] < a =
a ~ no o+ 3 ™
w3 < g @
. o 3
»
4° 0000
/ |9/27/09 |15:20 |Sw-846 8260B |TCL VOCs C/HNa0O4S/MeO |4  |TerraCore |TerraCore FDO0000105-
H
SW-846 TCL jvizze'-
;. . 8270C/8181/80 |SVOCs/Herb/Pe o Glass - ED00000105-
7 |9/27/09 |15:20 | o1 e082/6010 | st/PCB/TAL 4°C 3 IClear mouth 1
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General Observations and Notes

No Notes

- End of Report -




:@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

roject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC " Sample ID # NTC21SB07-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB07 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sampie Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
o] o ' ) U 0 ]
& 5 z g3 2 S 2
® ® T 33 & ° o
[] < = i
o g ”~~ ©
=4 (2
~ [=]
3
9/27/09 DPT 0.4 0.5 dark brown
Analysis Records
- ° N .
o] g | ¢ 22 29 : s| 2 2 |2 o
= o+ 3 2a >0 o £ e~ 2 3 v
1] o o = 50 4 5 ® c =
0 ) o = - = 3 3
o+ : a9 =35 2 ® o ®
e in s e S 3
o w = 4 3 =
~ » g z o (7]
3
] -~
(7]
) SW-846 TCL 3vi<0:|ze'-
D . 8270C/8181/80 |SVOCs/Herb/Pe o Glass - EDO0000105-
7 |9/27/09 |10:40 | g1 /8082/6010 |st/PCB/TAL 4°C 3 |clear mouth 1
: w/Teflon
B Metals
cap
40
«# |9/27/09 |10:40 |Sw-846 8260B |TCL VOCs C/HNa04S/MeO |4 |TerraCore |TerraCore FD00000105-
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB07-50-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID  NTC21SB07 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@f Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

‘oject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID‘ # NTC215B08-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB08 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC215B08-50-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB08 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hilt Modified By Shannon Hiil
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sampl_e‘ Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

-oject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC215B09-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB09 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill' Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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B Metals cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Si‘te 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB09-50-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB09 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
- o 0
1 = 2 v3 & ) &
- 3 = T35 © ) &
o © = 3= o =4 o
[=] ~ 8' =2 =
Q - ~ h-]
= =4
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9/26/09 DPT 0.5 0.5 black
Analysis Records
s g | ¢ Iz 52 2 s| 2 z || ¢
= o 3 s >0 o c o a 3 o
1) o o Tz 50 H 3 o c =
0 o o= e -t 3 =
- a2 =5 P ® o #
o n = s o 3
o ~ v o5 ot 3 -
w5 -3 o 0
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o/ |9/26/09 |16:20 |SW-846 8260B | TCL VOCs C/HNaO4S/MeO |4 |{TerraCore |TerraCore £000000105-
H
SW-846 TCL & o
. 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - ED0O0000105-
7 |9/26/09 |16:20 | 51 /8085/6010 | st/PCE/TAL 4°C 3 | Clear mouth 1
B Metals w/Teflon
cap
4 oz.
wide-
7 |9/26/09 {16:20 |Sw-846 8290 |Dioxins/Furans | 4°C 2 |95 |mouth EPO0000105
w/Teflon
cap

General Observations and Notes

No Notes

~ - End of Report -




g Tetra Tech NUS, Inc.

SOIL SEDIMENT SAMPLING LOG

Site 21 - Investigation - GREAT LAKES NTC

oject Information

Facility Name GREAT LAKES NTC Sample ID # NTC21SB10-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB10 Created Date 9/26/09
Task/Contract # 0064 Sampled By - Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sampie Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
- : ~ O
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o o =2 33 o e o
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SW-846 TCL iiﬁze'- '
. 8270C/8181/80 | SVOCs/Herb/Pe o Glass - EDO0O000105-
9/26/09 118:36 |51 p/8082/6010 |st/PCB/TAL 4°C 3 |clear w/(D'I}iatt‘rI]on 1
B Metals
cap
) . 40
«# |9/26/09 |18:36 |sw-846 8260B |TCL VOCs C/HNa04S/MeO |4 |TerraCore |TerraCore FD00000105-
. H .

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB10-SO-0406  Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB10 Created Date 8/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hiil
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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‘ 4° : ED00000105
7 |9/26/09 |18:40 |SW-846 8260B |TCL VOCs C/HNaO4S/MeOC |4 TerraCore | TerraCore 1 )
H
SW-846 TCL -
: . . 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - ED00000105-
/' |9/26/09 |18:40 | o1 608516010 |st/PCB/TAL 4°C 3 | Clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




T e vee US, e, SOIL SEDIMENT SAMPLING LOG

Site 21 - Investigation - GREAT LAKES NTC

roject Information

Facility Name GREAT LAKES NTC Sample ID # NTC215B11-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB11 Created Date 9/26/09
Task/Contract # 0064 - . Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # } Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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e o
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9/26/09 DPT 0.4 0.5 black
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SW-846 TCL & oz
' 8270C/8181/80 |SVOCs/Herb/Pe Glass - ED00G00105-
& . °
7/ | 9/26/09 |18:10 | gih e085/6010 |st/PCB/TAL 4ec 3 |Clear w/"T“;frl‘on 1
B Metais
cap
40 '
«/ |9/26/09 |18:10 |sw-846 82608 |TCL vOCs C/HNaO4S/MeO |4 | TerraCore |TerraCore ED00000105-
i :

General Observations and Notes

No Notes ,
- End of Report -



@ Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Cfeated By

Facility Name GREAT LAKES NTC Sample ID # NTC21SB11-S0-0204 Shannon Hill
TtNUS Project # 112G01797 ' Sample Location ID NTC215B11 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # - Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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9/26/09 DPT 0.3 2 dark brown
Analysis Records
o ‘o = > ° D o o) - ] fe) o
s | g 3 23 3 3 g | 3 2 |3 g
o o o 5= 50 w ] ] c s
a o < Fiet [ - 5 3 -
o~ a =3 < o o #
[ [ < < 4] 5
e ~ L& o 3 o
w3 < J @
. (1] ~
»
SW-846 TCL fvigze'_
- . 8270C/8181/80 |[SVOCs/Herb/Pe o Glass - ED0O0000105-
& |9/26/09 118112 161 0/8082/6010 | st/PCB/TAL 4°C 3 | Clear mouth 1
B Metals w/Teflon
cap
4° ED00000105
Q\f 9/26/09 [18:12 [SW-846 8260B |TCL VOCs C/HNaO4S/MeO | 4 TerraCore | TerraCore 1D B
H .

General Observations and Notes

No Notes

- End of Report -




@;

Site 21 - Investigation - GREAT LAKES NTC

Tetra Tech NUS, Inc.

roject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC215B12-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB12 Created Date 9/26/09
Task/Contract # 0064 ~ Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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SW-846 TCL &oz.
o . 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - ED0O0000105-
&7 |9/26/09 |14:10 | g1 p/8082/6010 | st/PCB/TAL 4°c 3 |Clear mouth 1
B Metals w/Teflon
cap
4° .
«# |9/26/09 |14:10 |SwW-846 82608 |TCL VOCs C/HNaO4S/MeO |4 |TerraCore |TerraCore EDOOOOOIOS' '
. H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc. -

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sampie ID # NTC21SB12-S0-0001  Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB12 Created Date 9/26/09
Task/Con'tract # 0064 - Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sampie Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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/ |9/26/09 |14:00 |Sw-846 8260B |TCL VOCs C/HNaO4S/MeO |4 |TerraCore |TerraCore FD000001057
H
SW-846 TeL 3oz
A . 8270C/8181/80 | SVOCs/Herb/Pe o Glass - EDO0O000105-
' 9/26/09 |14:00 | o1 608216010 | st/PCB/TAL 4°C 3 |Clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

-oject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB13-50-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB13 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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9/27/09 DPT 0.2 2 brown
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SW-846 TCL & oz
o . 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - ED00000105-
7/ |9/27/09 |09:10 | gip 808576010 | st/PCB/TAL 4°C 3 |ciear mouth 1
B Metals w/Teflon
cap
40
«# |9/27/09 |09:10 |Sw-846 8260B |TCL VOCs C/HNa04S/MeO |4 | TerraCore |TerraCore F00000105-
H

General Observations and Notes

No Notes

- End of Report -




Project Information

@ Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

'

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB13-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB13 Created Date 5/26/09
Task/Contract # 0064 ' Sampled By Shannon Hill Modified By Shannon Hilt
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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«/ |9/27/09 |09:00 |sw-8468260B |TCL vOCs C/HNa04S/MeO |4 | TerraCore |TerraCore £D00000105-
H
. SW-846 TCL . jvi‘(’jz'_
; . 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - ED00000105-
' [9/27/09 109:00 | o7 8082/6010 | st/PCB/TAL 4°C 3 |clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

SOIL SEDIMENT SAMPLING LOG

-oject Information
Facility Name GREAT LAKES NTC Sample ID # NTC21SB14-S0O-0001 Created By Shannon Hilt
TtNUS Project # 112G01797 Sample Location ID NTC21SB14 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Compiete Printed Date 3/19/10
Sample Collection Records
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&/ 19/27/09 | 09:30 | Sw-846 82608 |TCL VOCs C/HNa04S/MeO |12 |TerraCore | TerraCore EE?MSD '15000000105'
H
SW-846 TCL Wi
4 . 8270C/8181/80 | SVOCs/Herb/Pe o Glass - Run EDO0000105-
7 |9/27/09 109:30 | 510 /808276010 | t/PCB/TAL 4°C 9 lClear mouth | ve/msp | 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




T

‘Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB14-S0-0204  Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB14 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill " Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&/ |9/27/09 |09:40 |SwW-846 82608 |TCL VOCs C/HNaO4S/MeO |4 |TerraCore |TerraCore FD00000105-
H .
SW-846 TCL a/i?:lfa-
;. .~ | 8270C/8181/80 |SVOCs/Herb/Pe o Glass - ED0O0000105-
& [9/27/09 |09:40' | ¢1h 8082/6010 | st/PCB/TAL 4°C 3 |clear v”:/"T“;f',‘on 1
B Metals cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

SOIL SEDIMENT SAMPLING LOG

‘oject Information

Facility Name GREAT LAKES NTC Sample ID # NTC21SB15-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sémple Location ID NTC21SB15 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By ‘ Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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«/ |9/27/09 |10:00 |Sw-846 82608 |TCL VOCs C/HNa04S/MeO |4 |TerraCore |TerraCore FDO0000105-
' H
SW-846 TCL wide-
. 8270C/8181/80 |SVOCs/Herb/Pe o Glass - ED00000105-
' |9/27/09 |10:00 | g1p/6082/6010 |st/PCB/TAL 4°C 3 | clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




jk Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB15-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB15 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date ‘ 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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Q/ 9/27/09 |10:10 [SW-846 8260B | TCL VOCs C/HNa0O4S5/MeO |4 TerraCore | TerraCore 1 i
H
SW-846 TCL &or
. 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - ED00000105-
7/ |9/27/09 |10:10 | g3 /8082/6010 | st/PCB/TAL 4ec 3 |clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




E Tetra Tech NUS, Inc.

SOIL SEDIMENT SAMPLING LOG

Site 21 - Investigation - GREAT LAKES NTC

oject Information

Facility Name GREAT.LAKES NTC Sample ID # NTC21SB16-50-0204  Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB16 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&7 9/27/09 | 16:50 |SW-846 8260B |[TCL VOCs C/HNaO4S5/Me0 | 4 TerraCore | TerraCore t15D00000105—
H .
‘SW-846 TCL jvicéze.-
X 8270C/8181/80 | SVOCs/Herb/Pe o Glass - EDO0O000105-
&/ |9/27/09 |16:50 | g1 ie085/6010 | st/PCB/TAL a°C 3 | Clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC215B16-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB16 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type . Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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& [9/27/09 [17:00 81A/8082/6010 | st/PCB/TAL C/HNa045/MeO | 3 Clear mouth 1
H w/Teflon
B Metals
cap
4° 00000105
«7 |9/27/09 |17:00 |sw-846 82608 |TCL vOCs C/HNao4S/MeO |4 |TerraCore |TerraCore Eo 105-
H

General Observations and Notes

No Notes

- End of Report -




Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

roject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB17-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB17 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By ‘Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
- QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
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SW-846 TCL a0 ai‘gze'_ _
P . 8270C/8181/80 | SVOCs/Herb/Pe Glass - EDOOOOQlOS-
w” |9/26/09 [13:26 81A/8082/6010 | st/PCB/TAL C/HNaO4S/MeO |3 Clear mouth 1
H w/Teflon
B Metals
cap
40
«” |9/26/09 |13:26 |SW-846 8260B |TCL VOCs C/HNaO4S/MeO |4  |TerraCore |TerraCore EDOOOOOIOS'
H

General Observations and Notes

No Notes

- End of Report -




E Tetra Tech NUS, Inc.

~ Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Shannon Hill

Facility Name GREAT LAKES NTC Sample ID # NTC21SB17-S0O-0507 Created By
TtNUS Project # 112G01797 Sample Location ID NTC21SB17 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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SW-846 TCL 4oz
D . 8270C/8181/80 |[SVOCs/Herb/Pe ° Glass - ED0O0000105-
o/ 19/26/09 |13:32 | g0 /808216010 | st/PCB/TAL 4°C 3 |Clear mouth. 1
w/Teflon
B Metals
cap
4° ED00000105
«f 9/26/09 |13:32 |SW-846 8260B |TCL VOCs C/HNa0O45/MeO (4 TerraCore | TerraCore 1 105-
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

SOIL SEDIMENT SAMPLING LOG

Site 21 - Investigation - GREAT LAKES NTC

oject Information

Facility Name GREAT LAKES NTC Sample ID # NTC215SB18-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC215SB18 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hilt
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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v . 8270C/8181/80 |[SVOCs/Herb/Pe o Glass - ED0O0O000105-
&7 |9/26/09 112:47 |1 0/8082/6010 |st/PCB/TAL 4°C 3 | Clear mouth 1
w/Teflon
B Metals
cap
40
«# |9/26/09 |12:47 |sw-846 82608 |TCL VOCs C/HNaO4S/MeO |4 |TerraCore |TerraCore EDOOOOOIOS‘
H

General Observations and Notes

No Notes

- End of Report -




j Tetra Tech NUS, Inc.

SOIL SEDIMENT SAMPLING LOG

Site 21 - Investigation - GREAT LAKES NTC

Project Information

Facility Name GREAT LAKES NTC Sample ID # NTC21SB18-S0O-0507 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB18 Created Date 9/26/09
. Task/Contract # 0064 Sampled By Shannon Hill _Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status ' Complete Printed Date 3/19/10
Sample Collection Records
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. 8270C/8181/80 |[SVOCs/Herb/Pe Glass - EDO0000105-
o . [
&/ |9/26/09 112:59 | g /8082/6010 | st/PCB/TAL 4eC 3 |Clear mouth 1
B Metals w/Teflon
cap
4° EDOO
«” |9/26/09 |12:59 |sw-846 82608 |TCL VOCs C/HNa04S/MeO |4 |TerraCore |TerraCore £D00000105-
H

General Observations and Notes

No Notes

- End of Report -




Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

roject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB19-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID ' NTC21SBi9 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type v Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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2 . 8270C/8181/80 |SVOCs/Herb/Pe o Glass - ED00000105-
7 |9/27/08 117:40 | g3 p/8082/6010 | st/PCB/TAL 4°C 3 | clear vT/OTuethn 1
B Metals
cap
40
7 |9/27/09 |17:40 |Sw-846 82608 |TCL VOCs C/HNa04S/MeO |4  |TerraCore |TerraCore fDOOOOOlOS'
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc. |
Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Created By

Facility Name GREAT LAKES NTC Sample ID # NTC21SB19-S0-0204 Shannon Hilt
TtNUS Project # 112G01797 Sample Location ID NTC21SB19 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&/ |9/27/09|17:50 | o1k 608276010 |st/PCB/TAL 4eC 3 |Clear mouth 1
B Metals w/Teflon
cap
4° ED00000105
Q«;{" 9/27/09 |17:50 |SW-846 8260B |TCL VOCs C/HNaO45/MeQ | 4 TerraCore | TerraCore 1 B
H .

General Observations and Notes

No Notes

- End of Report -




E’ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

roject Information

SOIL SEDIMENT SAMPLING LOG

Shannon Hill

Facility Name GREAT LAKES NTC Sample 1D # NTC215B20-SO-0001 Created By
TtNUS Project # 112G01797 Sample Location ID NTC21SB20 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # _ Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records:
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4°
«# |9/26/09 |16:57 |sw-846 82608 |TCL VOCs C/HNaO4S/MeO |4 . |TerraCore |TerraCore FD00000105-
i . H

General Observations and Notes

No Notes

- End of Report -




-&  Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB20-S0-0406 Created By Shannon Hill
TtNUS Project # 112G01797 Samplle Location ID NTC215B20 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hitl
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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o |9/26/09 |17:02 |sw-846 82608 |TCL vOCs C/HNaO4S/MeO |4  |TerraCore |TerraCore FD00000105-
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General Observations and Notes

No Notes

- End of Report -




zTetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

roject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name . GREAT LAKES NTC Sample ID # NTC215B21-S0-0001 Created By Shannon Hill
TtNUS Project # 112G017%97 Sample Location ID NTC21SB21 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By ‘Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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/ |9/26/09 |15:10 | g1 808576010 |st/PCB/TAL 4°C 3 |Clear mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC215B21-S0-0608 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB21 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # . Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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, B Metal w/Teflon
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«# |9/26/09 |15:20 |Sw-846 8260B |TCL vOCs C/HNa04S/MeO |4  |TerraCore |TerraCore £D00000105-
H

General Observations and Notes

No Notes

- End of Report -




1%  Tetra Tech NUS, Inc.
Site 21 - Investigation - GREAT LAKES NTC

oject Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC215B22-50-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB22 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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7 |9/27/09 |12:10 |51 /8082/6010 |st/PCB/TAL asc 3 lciear  |mouth 1
w/Teflon
B Metals cap

General Observations and Notes

No Notes

- End of Report -




j Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB22-S0-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Locati‘on ID NTC21SB22 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hifl Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09 )
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
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General Observations and Notes

No Notes

- End of Report -




B-4 MONITORING WELL INSTALLATION SHEETS



llinois Department of Public Health

WATER WELL CONSTRUCTION REPORT

TYPE OR PRESS FIRMLY WITH BLACK INK PEN. COMPLETE WITHIN 30 DAYS OF
WELL COMPLETION AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT.

1. Type of Well a. Driven Well Casing diam. in
b. Bored Well Buried Slab [ ]Yes [ ]No

Hole Diameter in. to f; . in. to » in. to ft.
c. Drilled Well PYC gasing Forpation packer set at depth of fé ft.
t

Hole Diameter in. to_{ fi. in. fo ft. 1R. to fi.

.- Depth ft.

Type of Grout # of Bags Grout Weight From (ft.) To (ft. Tremie Depth (R.)

d. Drilled Well Steel Casing- - - Mechanically Driven [ ]Yes [ ]No
Hole Diameter in. to fl. in, to ft. in. to fi.

Type of Grout # of Bags Grout Weight  From (ft.) To (ft.)  Tremie Depth (fi.

e. Well finished within [)(] Unconsolidated Materials [ ] Bedrock
f. Xind of Gravel Sand Pack Grain Size/Supplier# From () To (ft.) -

GLOBAL S\HCR 4 o [39

2. Well Use [ﬁﬁDomestic [ lrrigation [ ]Commercial [ ] Livestock
[ .

Monitori ] Other
. Date Well Comnpleted 200 well Disinfected [ 1Yes [ 1No

Driller’s estimated well yield gpm

w

4. Date Permanent Pump Instglled

5. Pump Capacity pm Set at (depth) ft.

6. Pitless Adapter ModgNand Manufacturer.

7. Well Cap Type and rer

8. Pressure Tank Working ¢ gals. Captive Air[ ]Yes [ ]No

9. Pump System Diginfectdd [ ] Yes { ]} Na
10. Name of Pump Compagy

11. Pump Installer License #
12. I , License #
Licensed Pump Contractor Signature

Illinois Department of Public Health
Division of Environmental Health
525 W. Jefferson St.

Springfield, IL 62761

DO NOT write on these lines

IMPORTANT NOTICE: This state agency is requesting disclosure of infarmation that is necessary to
accomplish the statutory purpose as outlined under Public Act 85-0863. DISCI.OSURE OF THIS

INFORMATION IS MANDATORY. This torm has been approved by the Forms Management Center.

Date Y\Mﬂ:“\ 2-°\°

GEOLOGICAL AND WATER SURYVEY WELL RECORD
13. Property Owner YN (TED STATES WAN well# NTC 24 MW\

14. Driller QHEPAS W CTT, / _ License #
15. Name of Drilling C5_{{i= ASSEANTTS {NC.

16. Permit No. Date Issued
17. Date Drilling Started Ney . \3_2€ 0"\

18. Well SITE address 24T @ STALDING ST E\_-Dfa \S\7 kﬁt‘ﬂlu—

19. Township Name Td ID#

20. Subdivision Name (G RERT LAFES AYAL BASE: #

21. Location a. County _ LAYKE

b‘ b. To&shlp Ran 860 - itlon
Quarﬁ arter 5 b arter

. Soordinates Site Elevation ft. (msh)
TesTidE ﬁ_\g\fcf(rmj Flewton 3
22, Casings, Liners* and Scleen Informathon L0 « 63

- Diam. (in) _ Material ___ Joint Slot Size  From (f.) To (ft.) For Survey Use

2W NG [THgenD| 010 (14 | J.0

*)
(List reason for liner, type of upper and lower seals installed)

23, Water from ___ : at a depth of ft. to fi.
a. Static water level ft. below casing which is in. above ground
b. Pumping level is ft. pumping gpm after pumping for hours
24, Earth Materials Passed Through From (ft.)  To (ft.)

No. { GropALSAND o (3.0

A \ 1
BeExdTen GE \UES 3o | \©
ole,\({iNout indicate how hole was sealed.)

25. Lkense) er Well Coglractor Signature License Number

SEE REVERSE SIDE FOR ADDITIONAL INFORMATION)



Illinois Departme. ublic Health
WATER WELL CONSTRUCTION REFORT

Date M‘I\FQI\ \ .('20 \o

TYPE OR PRESS FIRMLY WITH BLACK INK PEN, COMPLETE WITHIN 30 DAYS OF

WELL COMPLETION AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT. GE™" ""ICAL AND WATER SURVEY WELL RECORD
) o _ 13. Property Owner UN {TED) STATES NAY )/ Wwell # NTQ 2\ MQZ-
I. Type of Well a. Driven Well Casing diam. in. Depth f. 14. Driller Q[\E S ) lﬂ E Y icense #
b. Bored Well Buried Slab [ ] Yes [ ] No ' 15. Name of Drilling CO——WL- I\SSO C\K S ‘NQ
Hole Diameter in. to ft.; in. to .
c. Drilled Well PYC gasing Formation packer set at depth of /A 16. ;Cl‘mlt NS.’ d NCV \% ‘2&@‘ Date Issued
Hole Diameter n. to \Q fi. in. to ft. 17. Date Drilling Starte -

18. Well SITE address 24 T8 & GREEWMIELD PLbe \SA7 L ARDYILL

Type of Grout # of Bags Grout Weight  From (R.) To(ft.) Tremie Depth (ﬁ‘.) 19. Township Name ' — - Land ID #
’ 20. Subdivision Namc%_\%ﬁﬂmg Bot# '
' : 21. Location a. County LA
' l*lO b, To ﬁe Section
d. Drl!led Well Stee.l Casing- -~ Mcchan}cally Driven [ ] YC'S [ INo _—T—?é — Qart ﬁ Quarteqr ) 63 Quarter

Hole Diameter in. to ft. in. to ft. in. t ft.
¢ am ! : n-1e oordmatcs Site Elevation ft. (msl)
Ers T |\ 5236 =T8]
»—39=CuITES, L1 fformation

mers* and Screen |

Type of Grout # of Bags Grout Weight  From (fi.) To(ft.)  Tremie Depth (fi.

Diam. (in.) Material Joint Slot Size  From (ft.)  To(ft) For Survey Uso

2N | PYC [heenn 010 [le 0] o0

e. Well finished within 9‘(] Unconsolidated Materials [ ] Bedrock
f. Kind of Gravel Sand Pack  Grain Size/Sypplier # From (ft.)  To (1)

GLoBALSILICA Mot 6.0 5.0
‘ ™
. . . (List reason for liner, type of upper and lower seals instatled)
2. Well Use [ ] Domestic [ ]lrrigation [ ] Commercial [ ] Livestock .
Monitoring [ ] Other )

3. Date Well Knpleted NoY 132007 Well Disinfected [ ] Yes [ ]No 23. Water from atadepthof _____ftto _____f

Driller’s estimated well yield m a. Static water level ft. below casing which is in. above ground
4. Date Permanent Pump Instdled b. Pumping level is ft. pumping gpm after pumping for _____hours.
5. Pump Capacity pm Set at (depth) ft.
6. Pitless Adapter Manufacturer ' Emlh Materials Passed Thlough From (ft)  Ta (i)
7. Well Cap Type a facturer &GLC{SALS\ND 6.0 [ 5.0
8. Pressure Tank Working/C gals. Captive Air[ ]Yes [ ]No
9. Pump System Disinfegted] 1Wes [ ]No 5"—“\'6}5 ﬂEQ“\rS 5.0 ‘ nd

10. Name of Pump Compliny

i1, Pump Installer " License #
12. _ [ 4 i License #
Licensed Pump Cohitractor Signature

Illinois Department of Public Health
Division of Environmental Health
525 W. Jefferson St.

" Springfield, 1L 62761

DO NOT write on these lines indicate how hole was sealed.)

IMPORTANT NOTICE: This state agency is requesting disclosure of information that is necessary to
accomplish the statutory purpose as outlined under Public Act 85-0863. DISCLOSURE OF THIS 25. Licef\sed Wal ‘\ tor Signalure
INFORMATION IS MANDATORY. This form has been approved by the Forms Management Center.

License Number

SEE REVERSE SIDE FOR ADDITIONAL INFORMATION)



Illinois Department of Public Health

WATER WELL CONSTRUCTION REPORT

TYPE OR PRESS FIRMLY WITH BLACK INK PEN. COMPLETE WITHIN 30 DAYS OF
WELL COMPLETION AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT.

1. Type of Well a. Driven Well Casing diam. in. - Depth ft.
b. Bored Well Buried Slab [ ]Yes [ JNo ~
Hole Diameter in. to fi.; in. to ft.
c. Drilled Well PVC ¢asing Formation packer set at depth of
Hole DiameterRYn. to ‘ ‘:‘ fi.__ _in to ft. ft.
Type of Grout # of Bags Grout Weight From (/) To(fl. Tremie Depth (ft.)

d. Drilled Well Steel Casing- - - Mechanically Driven [ ]Yes [ ]No
Hole Diameter in, to ft. in, to f. in, to ft.

Type of Grout # of Bags ‘Grout Weight From (ft) To(fi.)  Tremie Depth (fi.

e. Well finished within [X‘] Unconsolidated Materials { ] Bedrock
f. Kind of Gravel Sand Pack Grain Size/Supplier # From (fi.)  To (ft)

GLOBAL StiLicA ﬂ‘-‘ It-l\-o 3.0

Monitorjng Other

3. Date Well Completed & 2008 well Disinfected [ ] Yes [ ]No
Driller’s estimated well yield gpm

4. Date Permanent Pump Installed
5. Pump Capacity pm Set at (depth) ___ ft.
6. Pitless Adapter Modef and Manufacturer
7
8

2. Well Use [ xDomestic [ JlIrrigation [ ]Commercial [ ]Livestock

. Well Cap Typ angXacturer

. Pressure Tank le gals. Captive Air{ ]Yes [ ]No
9. Pump System Disinfectdd { \] Yes [ ]No .
10. Name of Pump Cofnpany

11. Pump Installer License #
12. / License #
Licensed Pump Eontractor Signature

Hlinois Department of Public Health
Division of Environmental Health
525 W. Jefferson St.

Springfield, IL 62761

DO NOT write on these lines

IMPORTANT NOTICE: This state agency is requesting disclosure of information that is necessary to
accomplish the statutory purpose as outlined under Public Act 85-0863. DISCLOSURE OF TINS

INFORMATION IS MANDATORY. This farm has been approved by the Forms Management Center.

21. Location a. County _LARE

Date M'\FQ\'\ \ZO \0

GEOLOGICAL AND WATER SURVEY WELL RECORD

13. Property Owner M NATEDSTATES Y well # NTC.2| MWo3

14. Driller CRHRIS WRITE. "License #

15. Name of Drilling Co™TTL. ASSOCIATES InNC

16. Permit No. 3 Date Issned

17. Date Dritling Started NMoN .\ 00 :

18. Well SITE address 2 T &Gmaaﬂ% tb Bune 15V7 Lawpfi
19. Township Name ) Land ID #

20.-Subdivision NameGRENT WNEES WWAL ASASE Lot #

o b%“o‘wrg\ég Range Section
\ .
"}c.'_Quaergrs 77a%ter6 15 Quarter

. d. Cqogdinates Site Elevation fi. (msl)
EASTIRG 1} 539\ - 7063 _,.7“

2T Casings, Liners* and Screeh Information 653.3\5

Diam. (in.) Material Joint - Slot Size  From (ft.) To(f.) For Survey Use

2N |PYC  tmeeaD(.C10 |10 | Yo

™
(List reason for liner, type of upper and lower seals installed)
23. Water from at a depth of ft. to ft.
a. Static water level fi. below casing which is in. above ground
b. Pumping level is ft. pumping gpm after pumping for hours
24, Earth Materials Passed Through From () To(fl)
No. 4 GLoBALSAND Mo [0
RevnTE PSS 3.0 | \.0

g @ydiindicate how hole was sealed.)

25. Lice License Number

Bﬁcd

ak, Well Cont%lor Signature

SEE REVERSE SIDE FOR ADDITIONAL INFORMATION)



Illinois Departme
WATER WELL CONS. ___CTION REPORT

TYPE OR PRESS FIRMLY WITH BLACK INK PEN. COMPLETE WITHIN 30 DAYS OF
WELL COMPLETION AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT.

1. Type of Well a. Driven Well Casing diam. in.. Depth ft.
b. Bored Welf Buried Slab [ ] Yes [ ]No
Hole Diameter in. to fi.; in. to

c. Drilled Well PYCfasing Formation packer set at depth of
Hole DiamctnﬁAin. 020 f___into f.

Type of Grout # of Bags Grout Weight From (R.) To(ft) Tremie Depth (ft.)

d. Drilled Well Steel Casing- - ~ Mechanically Driven [ JYes [ 1No
Hole Diameter in. to fi. in. to ft. in. to fi.

Type of Grout # of Bags Grout Weight From (ft.) To(ft.)  Tremie Depth (fi.

e. Well finished within [X] Unconsolidated Materials { ] Bedrock

f. Kind of Gravel Sand Pack Grain Size/Supplier # From (fl.) To (ft.)
| GLEBALSIEICA sk 20.0 |8,

1)

Monitorjng [ ] Other
3. Date Well €olnpleted {4 20071 Well Disinfected [ ] Yes [ ]No
Driller's estimated well yield gpm

2. Well Use [ﬁ‘Domeslic [ 1lrrigation [ ]Commercial [ ] Livestock

4, Date Permanent Puphp Inslalled
5. Pump Capacity Set at (depth) ft.
6. Pitless Adaptey M del and Manufacturer
7. Well Cap T facturer
8. Pressure Tal !‘kl e gals, Captive Air{ ]Yes [ }No
9. Pump System Difintedted{ ]Yes [ ]No
10. Name of Pump ompany
I'1. Pump Installer License #
12. : License #

Licensed Pump Contractor Signature

Illinois Department of Public Health
Division of Environmental Health
525 W. Jefferson St.

Springfield, 11. 62761

DO NOT write on these lines

IMPORTANT NOTICE: This state agency is requesting disclosure of information that is necessary to
accomplish the statulory purpose as outlined under Public Act 85-0863. DISCLOSURE OF THIS

INFORMATION IS MANDATORY. This form has been approved by the Forms Management Center.

,blic Health

Date MAFC\\‘\ 2° \0

GEOLOGICAL AND WATER SURVEY WELL RECORD
13. Property Owner YN CTE D STATES NN well # NYC2.1 MWO ‘I’ '
14. Driller _ CHRAS W (TE /_License #
15. Name of Drilling Co."TTL._ASSOUNIES INC
16. Permit No. N ‘] Date Issued
17. Date Drilling Started NoV {3 2c0
I18. Well SITE address 244 @ GREENTIEAD 5ot 157 passsiv
19. Township Name n Land ID #
20. Subdivision Name ANAL ¥ Lot#
21, Location a. County LA\tE

b. Townshi Section

an
0 Co
ﬁfm\—mﬁm‘er ‘f‘ﬂ ‘{7 ualtcr
E-_Nsd,(_c'gr&nates Slte Elevation % ft. (msl)
2. Casings, Lmers* and é j;‘lnfori

653.105

Diam. (in)  Material Joint Slot Size  From () To (L) For Survey Use

2N [N [Weapy) 010 [zoo |00

™
(List reason for liner, type of upper and lower seals installed)
23. Water from at a depth of ft. to fi.
a. Static water level ft. below casing which is in. above ground
_b. Pumping level is ft. pumping gpm afier pumping for hours

24. Earth Materials Passed Through From (ft.) To (ft)

No. 4 GueBAL SmD 200 | §°

Beren T CwifS 8o (.0

F

dicate how hole was sealed.)

25. Lie agr Well Cont?&‘éor Signature License Number

SEE REVERSE SIDE FOR ADDITIONAL INFORMATION)



Hlinois Department of Public Health
WATER WELL CONSTRUCTION REPORT

Date MARCH | 2010

TYPE OR PRESS FIRMLY WITH BLACK INK PEN. COMPLETE WITHIN 30 DAYS OF

WELL COMPLETION AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT. GEOLOGICAL AND WA'I‘ER SURVEY WELL RECORD
o L 13. Property Owner U N ATED STRTES nANY ~ well# NTC 2\ M\N°S
1. Type of Well a, l?riven Well Casing diam. in. - Depth fi. 14. Driller CHEBAS \A“ \TE / License #
b. Bored Well Buried Slab [ ]Yes [ ]No ‘ 15. Name of Drilling CorE T Assec\RTER InC
Hole Diameter in. to N in. to . in. to ft 16. P . :
; - - NA . Permit No. Date Issued
c. Drilled Well PV|C casing Formaouon packer set at depth of ft. 17. Date Drilling Started Nov \ Zo OC{
Hole Diamet in. to _1.3-08, in. t fi. in. t ft. :
ole Dlamete e 1o -t I8, Well SITE address 24 TH G GREERTIELD BLbe \S\7 U\ND'T“-L
Type of Grout # of Bags Grout Weight _ From (ft) To(R.) Tremie Depth (ft) 19. Township Name Land ID #
20. Subdivision NameGRENT LAKES NWAVAL I3ASELot #
21. Location a. County  LAVE
b. Township Range Section
d. Drilied Well Steel Casing- - - Mechanically Driven [ ]Yes [ ]No Hm%&‘.s 75 é&g‘o‘ Quarter
Hole Diameter in. to f. in. to ft, in. to ft. . d & ordinates Site Elevation . (msh)
Type of Grout # of Bags Grout Weight From (ft) To ()  Tremie Depth (ft ST & ‘*t \fé 3&1' ; 2 i
- - - =2 Casings, Liners* and Screen Infbrofition 655 25
Diamn. (in.) Material Joint Slot Size _~ From (ft.) To(ft.) For Survey Use
2w INC  sraread|.0l0 [13-0(3.0
e. Well finished within LX] Unconsolidated Materials [ ] Bedrock
f. Kind of Gravel Sand Pack Grain Size/Supplier # From (ft.) To (f.)
GLoB AL StCA * \3.© 2.0
I * ]
: (List reason for liner, type of upper and lower seals instalied)
2. Well Use [kéDomcstic [ Jlrrigation . { ] Commercial [ ] Livestock ) : )
Monitoring { ] Qther 23. Water fr depth of fi. t ft
oV . o . Water from a}‘a epth of . to :
3. DS&;&?::;&Z::?%% We”p?_:mfemed [ IYes [ 1No a. Static water level fi. below casing which is in. above ground
4. Date Permanent Pump Installed b. Pumping level is ft. pumping gpm after pumping for hours
5. Pump Capacity pm Set at (depth) ft. . )
6. Pitless Adapter Mo d Manufacturer » 24. Earth Materials Pagsed Through From (ft.)  To (ft.)
7. Well Cop Ty Mfdptcturer T — Nea.H GLeBALSARD 130 | Z®
. Pressure Tan g (ycle gals. aptive Air es o : : .
9. Pump System Dignfected [ ] Yes [ ]No DeTRTIERRS 2.0 t-o
10. Name of Pump Cphmpany
L1, Pump Installer License #
12. License #
Licensed Pump Contractor Signature
Iilinois Department of Public Health i
Division of Environmental Health
525 W. Jefferson St.
Springfield, IL 62761
' DO NOT write on these lines (If d eyt dicate how hole was sealed.)

IMPORTANT NOTICE: This state agency is requesting disclosure of information that is necessary to

accomplish the statutory purpose as outlined under Public Act 85-0863. DISCLOSURE OF THIS 25, Licenséi W&gr Well Contra)(ar Signature License Number
INFORMATION IS MANDATORY. This form has been approved by the Forms Management Center.

SEE REVERSE SIDE FOR ADDITIONAL INFORMATION)



Hlinois Departme 1blic Health
WATER WELL CONS. _CTION REPORT

Da.te MM\ 20\0

TYPE OR PRESS FIRMLY WITH BLACK fNK PEN, COMPLETE WITHIN 30 DAYS OF

WELL COMPLETION AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT. ' GEoboc;chL A]g WATER SU v\)K(WELL RECORD ,
‘ 13. Property Owner NATED STATES ‘jli Well#NTtZ\ MW oG
1. Type of Well a. Driven Well Casing diam. in, Depth fi. 14, Driller C. W License #
b. Bored Well Buried Slab [ ]Yes [ ]No _ 15. Name of Drilling CS 1T L. ASSOCAR| e {NCG
Hole Diameter in. to fi.; in. to in. to ft .
. - : 16. Permit No. Date Issued
c. Drilled Well PVC gasing  For ubnon packer set at depth of f1. 17. Date Drilling Started ﬂoq 4 Zzoo
Hole Di t . Q1. in. t fi. in. t ft. '
ole Diame ‘“SA“ op=h .o n. fo 18. Well SITE address (SPALD\NGST & ?_‘M P57 U ‘ND{WL
Type of Grout #of Bags Grout Weight  From (ft.) To(ff) _ Tremie Depth () 19, Township Name w Land ID #

20. Subdivision Name GREN T LAKES, NAVALINS 1 #

21. Location a. County LAYE

b, Township Range Section
d. Drilled Well Steel Casing- - - Mechanically Driven [ ] Yes [ ]No M\__WGKQZOS 7%?%; %06

. . . \ : arter a uarter
Hole Diameter in. to ft. in. to fi. in. to ft. dinate Site Elovation . (msl)
Type of Grout # of Bags Grout Weight From (ft.) Ta(ft.)  Tremie Depth (ft. —%&‘i a\cresh ;go'rsr.u ion QSﬂ
Diam. (in.) Material Joint Slot Size  From () To(f) For Survey Use

2\ [PNC  mmreap]| -o\o]1do | Yo

¢. Well finished within LX] Unconsolidated Materials [ ] Bedrock
f. Kind of Gravel Sand Pack Grain Size/Supplier # From () To (ft.)

GLOBALSILASA | N‘.o 2.0
‘ .
’ *) (Li for i f dl Is installed)
15t reason for liner, € OT upper and lower seals Instalie

2, Welt Use [ ]Domestic [ ]lrrigation [ ]Commercial [ ] Livestock o PP

Monitoring {, }Other : th ft
3. Date Well Completed ﬂoio!i 2co l Well Disinfected [ ]1Yes [ 1No 23. Wz'lter from 1 bel a? a dcﬁ. ho'f _'_g to ond ’

Driller's estimated well yield pm a. Static yvater lcv'e ft. be ow casing which is in. above groun

4. Date Permanent Pump Installed £ : b. Pumping level is _fi. pumping gpm after pumping for hours
5. Pump Capacity m Set at (depth) ft. . :
6. Pitlezs A(I:I)ap  Model and Max?ut'acturer P 24. Earth Materials Passed Through From (fi.)  To (f1.)

: g Cycle gals. Captive Air[ | Yes { ]No ; Y
9. Pump System Diinfected [ ] Yes [ ]No jEdTb“ TT’E,QI\\TS' 3‘0 ‘ 0

10. Name of Pump (Jompany

W